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THE TREND IS TO 
e 


THE EVER GROWING PREFERENCE for Audiotape is 


largely a matter of experience. 

Professional recordists started the trend to 
Audiotape because they knew, from long experi- 
ence with Audiodiscs®, that Audio could always 
be depended on for consistent, uniform quality — 
to meet the most exacting requirements. 

And the trend is continuing, in every field of 
sound recording, because experience with Audiotape 
proves its unequalled uniformity of output and 
freedom from background noise and distortion. 

The superior magnetic and mechanical proper- 
ties of Audiotape are the result of experience, too 
— mote than a decade of engineering and produc- 
tion know-how by the on/y company in America 
devoted solely to the manufacture of fine sound 
recording materials — discs, tape and film. 

That’s why the Audiotape line has grown so 
large and so fast. In addition to the standard 4” 
tapes, Audio is now supplying a wide variety of 
special sizes — up to 8” in width — for specialized 
applications of sound reproduction. The new 
Audiofilm*, developed for the motion picture and 
TV industries, is a typical example. 

Whatever your magnetic recording requirements 
— for standard or special tapes — remember that 
you can always depend on Audiotape. Get in touch 
with your nearest Audiotape distributor, or write 
to our New York office. 

*Trade Mark 
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Progress in phonograph styling is shown by the montage of models from 


1878 to 1951. The instrument at the upper right is one of the first models 
built by Edison, and used tinfoil sheets for the recording medium 
Other Edison machines are: the Gem, circa 1900, with the morning 
glory horn; the compact 1910 table model at the bottom; and the 
console from the twenties. The familiar dog—Nipper—listens to 
an early Victor model, and the modern is represented by the 
wholly new 45-r.p.m. phonograph with its rapid changing 
mechanism, introduced about a year ago. Photos cour- 
tesy of Thomas Alva Edison Foundation and RCA 
Victor Division, Radio Corporation of America. 
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* The only microphone ever 
selected to receive the “Electrical 
Manufacturing” award for “out- 
standing achievement in product 
design, engineering and develop- 
ment”...the Altec 21B again 
proves that it deserves the title of 
“the world’s finest microphone.” 


* Setting a new standard in micro 
phone performance in every field 

broadcast, recording, motion pic 
ture, television and public address. 


* If you still haven't heard this 
amazing condenser microphone call 
your Altec dealer for a demonstra 
tion and the 21B will prove that it 
is “the world’s finest microphone.” 
Immediate deliveries on all models. 
stand, chestplate and lapel 


9356 Santa Monica Blvd, Beverly Mills, Cate 
161 Sixth Avenue, New York 13, New York 





ide Range 
Reproduction 


Forthe Home =‘ = PAPAS 


RICHARD H. DORF* 





the equivalent of a portion of a low-fre- 
quency audio cycle; the resulting rush of 
electrons from cathode to plate results in 
a thump in the speaker. If the time con- 
stant is made long enough to avoid this, 
the attack is far too slow (at least when 
the higher notes are being played) to al- 
low muscial facility. 

L. E. A. Bourn of Ashford, England, has 
a helpful idea for designers of instruments 
in which d.c. is used to control tone gen- 
eration in this way. His patent is No. 
2,507,884 and its workings are very simply 


* 
. . . . Figure 1 illustrated by the block diagram in Fig. 1. 
Triad Hi-Fidelity 


NE OF THE worsT problems in the de- 4¢ 


“ge . sign of an electronic musical instru- 

Am lifier Kit ment is keying. The playing keys can- 

ses not operate simple switches which activate 

an oscillator or complete an audio circuit 

The Triad HF-10 Amplifier, from a circuit to send tone to the amplifying system, for 
designed in cooperation with J. " : . : . attest 

Hawkins, prominent sound engineer, has been this would bring. the kind e attack and 

produced especially for those who like to decay characteristic of a code-practice oscil- 

build their own sound reproducing systems. lator; the effect is totally unmusical, no 

When used with the high quality speakers, “ - —_ 

tuners, turntables, and pick-ups now avail. | matter how true the pitch or ~~ inter 

able, a system can be built that will meet esting the tone quality once it has been 

the requirements of even the most critical keyed. The Baldwin electronic organ gets 


music lover. The Triad HF-10 kit supplies » he » er » 
the basic engineering and solves the most around this problem by having each key 


difficult mechanical layout problems. With operate variable resistors in series with 
18 db. of feedback, affording a reflected | the audio lines, so that as each key is 
a — i. i he pressed contact is made gradually and the 
response from 20 to 20,000 cycles, and with tones build up slowly. That kind of ar- 
a minimum of distortion over this same rangement is difficult to construct, however, 
range, the HF-10 is worthy of use in the very without fac tory facilities 


finest home music installations. : i 
A more practical solution is the use of Figure 2 

* a control tube normally biased to cutoff 7 . , 

Features eee When the key is pressed, a switch closes, The primary idea is to divide the musical 
Wide Frequency Response: Within one db sending positive voltage to the grid and ange into two or three sections. With the 
from 20-20,000 cycies unblocking the tube so that the tone goes lower notes, a rather long attack time can 


Low Distortion: Less than 2% from 50-18,000 to the amplifier section of the instrument, be tolerated; in the middle range the at- 


cycles at full 10 watts output. Less than 1% To proy yraduz lup of . »dc tack must be somewhat more brisk; and 
Grant SENOS excinn at 4 welta To provide gradual buildup of tone, the d.c. 


naar Cc CONE ‘i with high notes the attacks should be very 
Heavy Speaker Damping: Reflects less than passes through an R-C time-constant net : us . 
2 ohms to speaker from 16 ohm tap work, : : nappy. ss a bei 1 by 
Equalization: Continuously variable to +12 Here again, however, the designer is The source of dc., after being keyec ry 
db. or — 39 db. at 50 or 8000 cycles between the devil and the deep blue sea. If the switches associated with the playing 
High Gain: 74 db. from crystal microphone the R-C network has the right time con- keys, is channeled through a low-pass filter 
or radio receiver; 96 db. (equalized for wide 2 rfectly sic or time-delay network (for practical pur- 
magnetic pickup) through preamplifier stant to provide a perfectly musical buildup sige Si , 7 ) I h to A 
Low Noise: Hum and other noise 60 db. below delay, the surge of d.c. is fast enough to be poses Doth are the same) to each of the 
maximum output. A-74J) equalizing coil has * . P rT . , lower frequency tone generators ng Contror 
70 db. shielding Audio Consultant, 255 W. 84th St., New tubes (depending on which one is used in 
Beautiful Appearance: Gray hammertone York, a blocked-grid or similar system). There 
chassis with ivory silk-screened lettering, 
matching gray Triad transformers 


*Prices ‘ 


HF-10 Kit—Includes S-31A, R-14A, A-74), and 
C-10X Triad transformers, chassis, prints and 
assembly instructions. List Price $43.00 
HF-10A Kit—Same as above except for sub- ” 
stitution of HS-81 output transformer for 
B+ 


S-31A List Price $63.50 


(KEY SWITCHES) 


CONTROL CIRCUITS 





















































See your dealer or write for Bulletin HF-10, Figu re 3 3 


and Catalog TR-49A which describes To 





yu 
the complete Triad line ” Trons - 
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2254 Sepulveda Bivd. 
Los Angeles 64, Calif. 











ENGINEERING @ FEBRUARY, 1951 





is, of course, a separate network for each 
note. For the lower notes, each network can 
have a time constant long enough to elim- 
inate thumps. 

The networks for the middle range of 
notes have a shorter time constant for bet- 
ter musical effect. The thumps which result 
are removed by a high-pass filter follow- 
ing the combined outputs of all the middle- 
frequency generators. The cutoff frequency 
of this filter is just below the fundamental 
frequency of the lowest note of the middle 
range, and, when the time constant is well 
chosen, is above the frequency of the thump. 

The networks for the high range are of 
still shorter time constant, giving rise to a 
thump of higher-frequency (perhaps almost 
a click). However, a high-pass filter fol- 
lows the combined high-range generator 
outputs with its cutoff above the thump 
frequency and just below the lowest musical 
frequency of the high range. 

This entire arrangement is, in a sense, 
composed of compromises, but it does allow 
better musical attacks without keying 
noises. Actual circuits were not given in 
the patent, but existing ones can be used 
with just two important changes—faster 
time constants for the upper-frequency 
notes and division of the instrument into 
two or three ranges, with high-pass filters 
inserted. Through the inventor’s block dia- 
gram shows the three: channels completely 
separate as far as the loudspeaker, there 
seems no reason why they cannot be re- 
combined following the high- pass filters to 
feed into a common amplifier system. 


Phase Inverter Improvement 


A common phase inverter is the type in 
which the output of a single tube is split 
between equal resistances in the plate and 
cathode circuits and the grids of the push- 
pull output tubes fed from the cathode and 
plate. Though the current feedback in the 
unbypassed cathode resistor of such an in- 
verter helps its linearity, there is an in- 
herent unbalance between the two outputs 
at high frequencies. This stems from the 
fact that the’ cathode-to-ground impedance 
of a tube is much lower than the plate im- 
pedance, entirely irrespective of the cathode 
resistor value. Thus stray capacitances, 
when they enter the picture, make a much 
bigger impression across the plate output 
than across the cathode output. 

Patent No. 2,510,683 by inventor Edmond 
E. Carpentier of Eindhoven, Netherlands, 
shows how an improvement can be made 
by adding negative feedback from one side 
of the push-pull stage. The circuit appears 
in Fig. 2. 

As the drawing shows, the circuitry ap- 
pears standard except for the series re- 
sistor and capacitor between the plate of 
the upper output tube and the cathode of the 
phase-inverter triode. As can be traced, 
the output of the upper push-pull tube is m 
phase with the inverter cathode voltage 
and reinforces it. This makes for more 
current feedback in the cathode resistor. 
However, the value of the cathode resistor 
is reduced so that feedback in the triode re- 
mains the same as without feedback of this 
kind, and voltage output to the lower power 
tube remains equal to that for the upper 
tube. Thus at least half of the power stage 
is included in a new negative feedback loop, 
with the usual advantages 

In addition to this (though not mentioned 
in the patent) it appears that balance is 
aided. Unbalance in this kind of inverter is 
usually caused by a drop in the inverter 


Continued on page 40] 


THE NEW 
TURNER 


MODEL 50D DYNAMIC 
FOR TV - AM - FM 
Recording + Broadcast 
Public Address 


MODEL 50D 
DYNAMIC FOR 
TV - AM - FM 
Recording 


Broadcast 
Public Address 


The crown jewel of dynamic microphones. See it, handle 
it — use it on highest quality recording, public address or 
broadcast work. New beauty, new styling, new utility and 
new performance make the Turner Aristocrat the finest of the 
fine. Use it anywhere, indoors or out — in hand, on stand, 
suspended, or concealed in stage settings. The Aristocrat is 
quickly and easily detached from ball swivel coupler for hand 
use. Non-directional polar pattern picks up sound from any 
direction. Equally effective for individual or group pickups 
with wide range, high fidelity reproduction of voice or music. 
Its high output dynamic generator requires no closely associ- 
ated auxiliary equipment for outstanding results. Built of finest 
materials with flawless workmanship, each unit is laboratory 
calibrated to insure specification standards. . . . Write for 
complete details. 


SPECIFICATIONS 


FREQUENCY RESPONSE: 50 to 15,000 c.p.s. flat within + 2% db. 

OUTPUT LEVEL 56 db below 1 volt/dyne/sq. cm. 

IMPEDANCE 15, 200, 500 ohms or high impedance. 

POLAR PATTERN Essentially non-directiono! in any position. 

MOUNTING: Ball and swivel type, tilts in ony direction. Standard 
%" — 27 thread. 

CABLE: 20 ft., high quality rubber covered, two conductor shielded 
cable with Cannon quick-disconnect plug. 


THE TURNER COMPANY 


905 17th Street N. E., ° Cedar Rapids, lowa 
IN CANADA: Canadian Marconi Co., Montreal, P.Q., and Branches 
EXPORT: Ad. Auriema inc. 89 Broad Street, New York 4, N.Y, 
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We CHALLENGE the performance 
of any 12” speaker with a 


oOo Li 
D 4) 
Rormoflux. C. A. HISSERICH® 


ROYA L E | G H T" Ri: TECH NICAL DEVELOPMENTS in 


tion picture sound recording 
largely those resulting from the 
SAYS PERMOFLUX'’S MR. HY-FY sition trom optical to magnetic 


w portable 
interest of weight saving 
Che technical problem 

, 


been solved by several new 
chines recently introduced and the 
of cutting has been simplified by aut 


omati 
machines which scribe a visible inked oscil 
lograph-type trace on the magnetic film 
alongside the modulation 

Work is also underway to develop some 
asked their “soundman”’ for a demonstration—then, chemical method of rendering the magnetic 
have installed a Permoflux Royal Eight” in their modulati m visible. Promising results in this 
own audio equipment. Now they possess a magnifi- ras - n ; oi nee ' ont es i 
cent speaker at a reasonable price which repro- 2 me Le. ripe veonn by 235 seal 
duces sound with superior sensitivity and fidelity as : Long-playing recording en 
well as tonal qualities which YOU too will want to ivf ao — reste a 
ne argely for music recording. These ma 
add to perfect the excellence of your own equipment. chines presented formidable technical prob- 
Send for beautifully illustrated catalog No. J201 to lems in the starting and stopping of the 
address listed below for further/information in- . ©O-® reels, but these probleme were solved 
cluding a full page devoted to cy rrect baffling of pew aoe utilization of magnetic clutches for 

Royal Eight” and other size speakers, edrenter 


generally resulted in simplified operation 
f Cheek wh a and improved quality in the original record- 
se sive res ings. The equipment does not require i 


critical field adjustments 


The transition to magnetic recording has 


Permofiux's exclusive slotted, treated cone 
gives the following results which makes 
their speaker comparable to any 12” speaker 


viously required by the 

However, one preliminar 

justment was found to be ver 

@ Soft-suspended cone and extra-large spider i ijustment of rec: 
provide extended low frequency response he ressures Too lig! 

@ Deeper, curvilinear cone greatly extends emis tanec 

high-frequency response 


in extreme cases 
he pressure 
to pil 


I 


pre 


@ High permeance yoke increases output » pile 





@ 8 ohm— 10 watt voice coil 1: 


uw recoraing ipt Tit « | 

e Big speaker performance in a small frame as excessive head wear and in rare cases a 
listurbing . ’ “tastes” os 

allows smallep’more economical baffle. distu g I f filr chatter” as it 


passes over 


Here’s BIG SPEAKER performance—clean, A 
brilliant, prusical reproduction but at a sen- 
sible price level. Your*customers will ap- 
prove and buy. Order one for test today— 
your money refunded if you do not agree ; “po a 
that it is truly outstanding in performance tn “wi Se # ath ry ' 
aps ‘ Inquire about Permofiux's Complete he high-frequency amplitude modulatior 
Royal Blue Line 6" to 15" Speakers minimized 
Practically non f 1otion picture 
1 magnetic recording equipment supplied 
with erase facilit largely because of the 
PERMOFLUX CORPORATION . 
4902 W. Grand Ave., Chicage 


useful tool for properly adjusting 
2 1S an audio sweep generat 


he Clarkstan) which 








ver present hazard o i severa 
(CD Please send___ Permofiux Royal Eight’ 1 al 1 ] 
eet-8-1) I rasing is possible in the macl 
(€ Check [) Money order enclosed a nigptttins . Badtn the § 
ower is available, the fil 
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Center, on black background, 
are the eight standard sizes of 
Arnold Tape-Wound Toroids. 
Around them are a number of 
other cores of special nature 
produced for individual needs. 


ARNOLD “toroma CORES 








of DELTAMAX 


APPLICATIONS 


maaeene AIT 4-79 MO-PERMALLOY 
Mond TRANSFORMERS SUPERMALLOY* 
PEAKING STRIPS, and many other 
pecialized applicati In addition to the standard toroids described at left, Arnold 
RANGE OF SIZES Tape-Wound Cores are available in special sizes manufac- 


tured to meet your requirements—toroidal, rectangular or 





Arnold Tape-Wound Toroids are : r . s 
evailable in eight sizes of stand- square. Toroidal cores are supplied in protective cases. 
ard cores—all furnished encased 
in molded nylon containers, and Cte 
ranging in size from 2" to 22” 
1.D., %” to 3” O.D., and Ye" to 
Va" high. 


RANGE OF TYPES 


These sta dard core sizes ore 
available in each of the three 
magneti: materials named, made 
from either .004”, .002” or .001T”’ 
tape, as required. 


tured under | 
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_demand QLD 


Output Transformers 
Sir 
The output transformer transient which 
Rigid mounting for both plug and receptacle | occurs in a class AB or B amplifier when 
one tube cuts off has been traced to leakage 
| inductance between the sides of the pri- 
Tapered shell design centers to engage contacts . mary winding. Accordingly, a bifilar trans- 
automatically. former has been utilized in the McIntosh 
f ’ design to produce an efficient, high-fidelity 
amplifier. I would like to offer a few 
High-voltage contact—7000 volts, 60-cycle, thoughts on the solution of this problem 
AC peak on special order ‘ Z without a special output transformer 
Remote cutoff output tubes could approx- 
imate class B operation without the neces 
sity for cutoff. Nominally such an amplifier 
would operate in class A, in fact. Consider- 
able third harmonic distortion would be 
generated by the more-than-usually curved 
| characteristics of these tubes, but it could 
be overcome by feedback. Unfortunately 
there are no remote cutoff tubes available 
at present with ratings in the 6V6-6L6 
range, but for those interested in experi- 
menting with the scheme, the tube hand- 
book indicates that a pair of 6AB7s will 
deliver about 3 watts in this service under 
the following conditions: 
E»=300 v; Esg=200 v; Ec=-5 v; 
quiescent ip=5 ma per tube. 


7 = ; why thos in the hoow | LE TTE R ~ 


The same result could be achieved with 
ordinary tubes by compressing the negative 
driving swings at the grids of the output 
tubes. A crystal diode circuit might be de- 
signed for this purpose. 

An amplifier of the sort I suggest would, 
like all class B amplifiers, be characterized 

i ee ! by low quiescent plate current. At full load 
impedence. Twinax contacts available. | the plate current would roughly double 
But since full output is required only dur- 
ing transient peaks, the additional current 
could be supplied by the output filter capac- 
itor, so that the power supply need be de- 
pee eine sete. signed only for quiescent conditions or a 
: little above. A regulated supply would also 
be of help in this connection, and would 
Socket contacts are full-floating—turn through ; offer a number of other advantages, includ 
360°, Quick, self-centering —eases inspection ‘ ing a reduction in power supply feedback 
maintenance of screen voltages, and possible 

Highly legible contact numbers on insert faces elimination of the filter choke. 


Hand-tinning keeps solder inside cups. 


' Joseph M. Diamond, 
Inserts of latest approved high dielectric materials 7 ‘ Moore School of Research, 
y t University of Pennsylvania, 

Philadelphia 4, Penna 


Your requirements are responsible a 
for the 8 to 10 design advantages Sir 
i Insert arrangements are available with ' 

found mm each type of Cannon Plug. 2 to 45 contacts ranging from 15 amp I would like to list a few observations 
That’s why engineers know the spe- to 200 amp capacity. Continuous shield- about listeners to and listening tests of 

. : * . : ing available in Coaxial and Twinax. wide-band audio systems, hoping that they 
cification 18 right when it calls for Metal finish on shells for shielding might be of some interest to audio men 
CANNON. The DP Connector Series and bonding . . . tin plating on alumi- 1) Many listener tests appear to verify 


is just one of many Cannon types num. Other finishes available on the contention of some engineers who have 
’ ° special request. pointed out that conducting a scientifically 
—world’s most complete line. Re- controlled test does not necessarily guaran- 
quest bulletins by required type or —~ tee a set of scientific deductions. 
describe connector service you need. ie 2) It has often been said that the “av- 
) erage” listener doesn’t “appreciate” wide- 
~ band audio. The writer’s experience has 
been that what the average listener fails to 
CA fed ig fe | N i appreciate is not so much the wide-band 
| signal but the high price tag. We never 
Type DPD Connectors are permanent heard anybody claim that a $10 speaker 
' LE CT Rr I installations in rack and panel equip- was better than a $150 unit. 
ment... mate automatically. . . have 3) Lis stener tests keep harping on the 
; weight and space-saving advantages “average listener. Statisticians have 
Since 1915 over other connector types. pointed out repeatedly that no such indi- 
LOS ANGELES 31, CALIFORNIA vidual exists; but if one did, he would be 


truly a fantastic creature. 
REPRESENTATIVES IN PRINCIPAL CITIES | [Continued on page 10] 
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on 


oF ‘economical recording: IS. 
.-.- nothing beats a high-fi delity 73-B I 


IN PRICE . . . lowest in RCA history* . . . the 73-B 
compares with any recorder of similar quality! 


IN CUTTING CCSTS per hour (where the records are 
permanently retained), the 73-B saves up to 92 per 
cent—compared with all other recording mediums! 


IN RECORD STORAGE space, the 73-B saves up to 83 


per cent—compared with all other recording mediums! 


New Fine-Groove and 45 RPM Kits 


Kit MI-11882 makes it easy to convert your 73-B 
recorder to cut fine-groove recordings—and reduce 
your recording costs one half! 


New motor drive pulleys make it practicable to 
operate your 73-B at 45 RPM—and utilize this speed, 
plus either 33% or 78 RPM. (MI-11860 for 45 and 


33% RPM, and MI-11861 for 45 and 78 RPM.) 
Easy to operate, this professional recorder offers 
technical and economical advantages matched by no 
other recorder in its class. For details ask your RCA 
Broadcast Sales Engineer. Or write Dept. N7 RCA 
Engineering Products, Camden, N. J. 
*Ask your RCA Broadcast Sales Engineer for the special pack- 
age price! 


Look at these low operating costs! 


AUDIO BROADCAST EQUIPMENT 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, H.J. 


in Canada: RCA VICTOR Company Limited, Montreal 





EDITORS REPORT 





FREQUENCY CORRECTION 


OW DOES ONE EQUALIZE a sound reproduction sys- 

tem for a person who has a hearing deficiency? 

This question arises occasionally in discussions of 
quality music systems, and is usually the result of a 
constructor desiring to give the user a response which 
attempts to correct for high-frequency losses accom- 
panying increasing age. 

The fundamental philosophy of reproducing systems 
is generally considered to favor the re-creation of a per- 
formance in a manner which is as nearly as possible a 
facsimile of the original. When a person with any type 
of hearing deficiency goes to a “live” orchestra concert, 
he does not hear the entire range of frequencies present 
in the performance. Instead, he hears only that portion 
of the audio spectrum which is within his own personal 
pass-band. In effect, then, there is an equalizer or filter 

depending upon the type of deficiency—between the 
sound source and his ultimate sense of hearing. 

When this same person later hears, for example; a 
tape re-broadcast of the same performance through his 
music reproducing system, he should normally expect to 
hear it exactly as he did in the concert hall. If such is to 
be the case, then, it is fairly obvious that the reproduced 
music should be as nearly as possible an exact facsimile 
of the original—just as it should be for a person of nor- 
mal hearing. 

Carrying this hypothetical case further, suppose that 
our hearing-deficient listener should take his younger, 
normal-hearing wife to the same concert with him. She 
can hear the entire frequency range of the orchestra. Of 
course she doesn’t hear the performance just as he does, 
but each hears a live orchestra. Each knows it is a live 
orchestra because each can see it. When they listen to 
the re-broadcast on a facsimile system, each will hear 
just what he heard in the concert hall—which is as it 
should be—disregarding the effects of the monaural 
microphone vs. the binaural direct hearing. 

Suppose, on the other hand, that some wise builder 
has had the customer take an audiogram and has then 
corrected the frequency response of the installation t 
compensate for the hearing deficiency. What does the 
wife hear when she listens to the re-broadcast? That is 
approximately the $2 question 

Now let us consider a more serious problem, that of 
the person responsible for the quality of a broadcast or 
a phonograph record. This person—whom we shall call 
the producer—is likely to have to judge the perform- 
ance in an inadequate monitor booth, with a makeshift 
speaker installation, and under listening conditions that 
ire somewhat less than ideal. It seems desirable that ev- 
ery element of a monitoring system—electrical, acousti- 


cal, physiological, and psychological—should be planned 
so that the producer should be able to devote his entire at- 
tention to listening. We submit, therefore, that the ideal 
monitoring room should be of a size similar to a typical 


living room, should have similar acoustics, and should 
contain only the producer and the engineer, with the 
latter so placed as to be able to view the studio. For oth- 
ers who want to see and hear what is going on, a sep- 
arate booth should be provided, more like those now in 
use. At least, let the two most responsible for the final 
result work under more ideal conditions. It goes with- 
out saying that the frequency response of the entire sys- 
tem—from microphone to the acoustic output of the 
speaker—should be flat, and that once set up for a satis- 
factory product nothing should be changed, not even 
the monitor level. 

3y far the largest percentage of program output is 
heard, unfortunately, over equipment which would have 
trouble with the frequency range of an ocarina, but it is 
still necessary to make that product good enough to 
sound right on the finest reproducing systems 


CHICAGO AUDIO FAIR 


Conditions affecting our industry have changed ap- 
preciably within the past month, and it has been decided 
that there will be no Audio Fair in Chicago, for this 
year at least. Let us all hope—for many reasons—that 
THERE WILL BE TWO IN ’FIFTY-TWO. 


IRE NATIONAL CONVENTION 


The 1951 Convention of the Institute of Radio En- 
gineers opens on Monday, March 19, and continues for 
four days. Broadcast engineers will be most interested 
in the symposium to be held Tuesday morning on the 
subject of Broadcast Transmission Systems. A session 
of interest to practically anyone involved in audio is to 
be held on Thursday morning on the general subject of 
Audio; on Thursday afternoon the symposium on 
Loudspeakers falls in the same category. TV broadcast 
engineers will be interested in the symposia on the Em- 
pire State TV Antenna System and on Color Televi- 
sion, to be held on Tuesday afternoon and evening re 
spectively. 

In all, nearly 200 papers are scheduled to be given 
during the four days: of the convention, with the usual 
exhibit being held in Grand Central Palace during the 
entire Convention. If you have never attended this ex- 
hibit, you would find it well worth your time, for it is 
the one big show of the year for those products which 
are not specifically in the audio field 

We'll be there, in Booth 94A, as usual 


HIGH COST OF LIVING 


According to a recent article by David Berlyn in 
Broadcasting e Telecasting, Washington “five per- 
centers” have raised their rates to seven-and-a-half per 
cent, thus confirming what everyone is rapidly finding 
out for himself. 

No further comment. 
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ACKNOWLEDGED’ BY ENGINEERS 
AS THE FINEST AVAILABLE! 


@ The superiority of diamond styli to 
styli of other materials has been thar- 
oughly established. / / 


/ 


© Exhaustive tests ft resistance to 


| abrasion of ldiamand styli is any 


times greater than that pf the eext 
hordes? material. 1 
' ] 


© Great tesistance to abrasion means a 
minimum of record wear, longer rec- 
ord life and concert hall quality music 
all the time. | 1 \ 
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HE CHOSE 








360. NORTH MICHIGAN AVENUE 
CHICAGO 1, ILLINOIS 


THE FIRST CHOICE OF RADIO ENGINEERS 


FLEXIBILITY 


FEATURES 


1042” reels and offers heads, 
ond pushbutton 


"WRITE FOR NEW CATALOG 
Magnecord, Inc., Dept. A-2 
360 N. Michigan Ave., Chicago 1, I 


Send me latest catalog of Magnecord 
Equipment. 


Nome 
Address 


City 
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4) Wide-band enthusiasts are usually as- 

sumed to have a common likeness—a liking 
for maximum bandwidth, period. Audio 
customers are no different from any other 
customers and have infinitely varied physio- 
logical and mental differences. What is 
“brilliant” to one set of ears may be 
“tinny” to another, ad infinitum. Distortion 
is a complex problem and individuals are 
complex people so it is self delusion to 
over-simplify wide-band audio by merely 
talking about “average” listeners and sim. 
ple sine-wave distortion. Furthermore, hu- 
man ears develop their own individual dis- 
tortion effects too. 

5) Talk about “pleasing” vs 
sound reproduction is not very realistic 
Distortionless audio does not exist and 
what is pleasing to a Congo native may 
not be so to a U. S. school teacher. If an 
engineer modifies an audio signal in an at 
tempt to make it pleasing to certain “con 
ditioned” ears, he’s an artist and not an 
engineer. His main job is to reduce distor 
tion effects 

6) Why are most listener tests “one 
shot” affairs with strange equipment in 
strange locations? Only repeated listen- 
ings with familiar program material on fa- 
miliar equipment is of any real value 

7) Why pick up John Does off the 
streets or choose temperamental musicians 
for “average” listener-test subjects? Does 
a movie star qualify as an expert movie 
critic? Do coffee and perfume manufac 
turers pick up people from the streets to 
“test” their pri ducts? (According to some 
display advertising Ves Ep.) The writer's 
contention is that trained audio engineers 
sheuld do all the listener testing, with the 
capable musicians with tech- 


“realistic” 


assistance of 
nical training 
8) Why are such 
tortionless” reproduction and “the repro- 
cannot be distinguished from 
Anyone who has ever heard 


laims made as “dis 


duced signal 
the original ?” 
the thundering power of a grand organ’s 
bass or the ethereal beauty of its treble 
knows different, as does anyone who has 
ever heard the strike tones of reed instru 


ments, cymbals, and drums at close range 


Ted Powell 
42 Nassau Road 
Great Neck, L. I., N. Y 


Musician's Amplifier Senior 


Sir 

I do not doubt that the “Musician’s Am 
plifier Senior” will have as good a reception 
as i smaller brother and the designers 
commended as much for their 
archeological work in resurrecting the 845 
and returning it to its rightful position 


are to be 


as for their electronic design. 

I would like to point out that in the con- 
structi f the power supply it is essential 
that the filter reactors be connected in the 
high side and not in the ground leg as 
shown. If connected in the circuit as origi- 
nally shown there will be a hum component 

at is not filterable. This is due to the 
lectrostatic 


former secor 


capacitance between the trans- 
idary and ground, as shown by 
Terman and Pickles in “Note on a cause 
f residual hum, etc.,” Proc. JRE, Vol. 22 
p. 1040, 1934 


C. H. W. Nason, 
Robles del Ri 
California 
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a -Veue Two-Signal Audio Generato1 


Ideal for Non-Linear Tests On: » Audio Amplifiers ‘; Hearing Aids Filter Networks % Noise 
Suppressors % High-Efficiency Speech Reproducing Systems * Loudspeakers .; F-M Systems with 
Pre-Emphasis %* Recording Systems % Any System of Restricted Frequency Range 


The new G-R Type 1303-A Two-Signal Audio Gener- 
ator supplies signals by the beat-frequency method. 
Three oscillators and three mixers are used to provide a 
number of output-signal combinations. The output of 
the mixers are combined in a linear adding network and 
then amplified through a very low-distortion power 
amplifier. The output from the amplifier is fed into a 
600-ohm attenuator system, with a voltmeter to monitor 
the level at the input of the attenuator. The harmonic 
content and inter-modulation products in the final out- 
put are at a very low level. High stability of voltage and 
frequency are provided. The frequency drift from cold 
start is only a few cycles. 


This A-F Signal Generator will supply 
the following signals: 


e A single low-distortion sinusoidal voltage, adjustable 
in frequency from 20 cycles to 40 kilocycles, in two ranges. 


e Two low-distertion sinusoidal voltages, each sepa- 
rately adjustable, one to 20 kc and the other to 10 kc. 


@ Two low-distortion sinusoidal voltages with fixed 


difference in frequency maintained between them as 
the frequency of one is varied. The fixed difference fre- 
quency is adjustable up to 10 kc, and the lower of the 
two frequencies is adjustable up to 20 kc. 


The output is continuously adjustable and is calibrated 
both in volts and in db with respect to 1 mw into 600 
ohms. The frequency calibration can be standardized 
within one cycle at any time. Its accuracy is + (1% + 
0.5 cycle). 


This generator is an excellent and versatile signal source for 
the three standard non-linear distortion tests 


1. The widely used harmonic distortion test. 


2. The intermodulation method that evaluates distor- 
tion in terms of the resultant modulation of a high- 
frequency tone by a low-frequency tone. 


3. The difference-frequency intermodulation test, which 
evaluates distortion in terms of the amplitude of the 
difference-frequency components produced by inter- 
modulation of two sinusoidal test signals of equal 
amplitude. 


Write for Complete information 


- GENERAL RADIO COMPANY 


90 West St., New York 6 
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920 S.' Michigan Ave., Chicago 5 


Cambridge 39, 
Massachusetts 


1000 N. Seward St., Los Angeles 38 





WAVE 
MAKING 
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—for better 
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At Bell Telephone Laboratories, radio scientists devised 
their latest microwave lens by copying the molecular 
action of optical lenses in focusing light. The result 
was a radically new type of lens — the array of metal 
strips shown in the illustration. Giant metal strip 
lenses are used in the new microwave link for telephone 
and television between New York and Chicago. 


The scientists went on to discover that the very same 


BELL TELEPHONE 


Waves from the sound source at left are focused by the lens 
at center. In front of the lens, a moving arm (not shown) 
scans the wave field with a tiny microphone and neon lamp 
The microphone picks up sound energy and sends it through 
amplifiers to the lamp. The lamp glows brightly where sound 
level is high, dims where it is low. This new technique pictures 
accurately the focusing effect of the lens. Similar lenses 


efficiently focus microwaves in radio relay transmission 


type of lens could also focus sound . . . thus help, too, in 
the study of sound radiation . . . another field of great 
importance to your telephone system. 

The study of the basic laws of waves and vibrations 
is just another example of research which turns into 
practical telephone equipment at Bell Telephone Lab- 
oratories .. . helping to bring you high value for your 


telephone dollar. 


LABORATORIES 


@ WORKING CONTINUALLY TO KEEP YOUR TELEPHONE 


SERVICE ONE OF TODAY'S GREATEST VALUES 





ome-Made 


GEORGE H. FLOYD* 


Parabolic Microphone 


Constructional details for a device useful in mak- 
ing microphone pickups under difficult conditions. 


HE INCREASING POPULARITY of mag- 
netic recording equipment is due in 
part to the fact that with 
wire recording apparatus almost any- 
one 


tape or 


can do a creditable recording job 
with relatively little experience. Add to 
this the fact that the equipment is low in 
why thou- 


sands of audio enthusiasts have started 


price, and it is easy to see 


to do their own recording 

If the recording neophyte confines his 
activities to recording radio programs, 
or recording Junior’s voice for posterity 
few difficulties. It 
is only when he attempts recording on a 
more professional scale that he finds his 
experience inadequate. 

An attempt at recording the work of 
the church choir, or the 


orchestra may bring 


he will run into very 


high-school 
out quite forcibly 
the fact that microphone technique is an 
important recording. A 

microphone, regardless of 


part of single 
its quality 
can be placed in only one location and 
the sounds picked up be entirely 
different from the effect de- 
sired. If the acoustics are good it is pos- 


may 
overall 
sible to use a single microphone at a 
distance and get a balanced 
effect, but 


somewhat 
becomes an 
Further, 


required in the 


audience noise 
immediate 
gain is 
circuits if the pickup point 
tance from the perf } 

A battery of boom 
phones is out of the 


beginner. In 


problem greater 
preamplifier 
Is some dis 
mounted micro- 
for the 


economic 


question 
addition to the 
angle, the beginner is faced with a man- 
power problem. It takes time to install 
a complex pickup system with its multi- 
ple cables, c and 
equipment. Further, and perhaps even 
more to the point, 
in doing a good job in 
fashion as possible 


mnections mixing 
the tyro is interested 
as simple a 
Faced with these problems the be- 
ginner may well consider the use of a 
parabolic microphone. It is easy to con- 
struct and has many advantages. It may 
be placed at a relatively great distance 
from the performers and yet maintain 
good sensitivity 


because of its direc- 


* 1109 S. Country Club Dr., Schenectady 9, 
N. Y 

















Fig. 1. Polar plot of the power gain 

characteristic of the author's parabolic 

microphone. Measurements made out- 

of-doors to simulate, as close as pos- 

sible, a free-space pattern. Frequency 
of measurement: 1000 cps. 


tional qualities and effective gain. Be- 
cause it is capable of good pickup from 
a distance one can avoid an unsightly 
array of microphones close upon the per- 
formers. 

Also, the pickup pattern is 
relatively sharp the microphone may be 
placed so that much of the 
noise and room echo 


because 


audience 
Fig 
ure 1 shows the power gain pattern of 
the 
scribed. Swinging the microphone five 


is eliminated 


parabolic microphone to be de 
degrees each side of the maximum gain 
a one db drop 
In the practical sense this 
means that the microphone can pick up 
sound with a plus or minus one-half db 
variation within a circle having a ten- 
foot diameter at a distance of 
mately seventy feet. From 

the 


position brings about 


in power. 


appr OxX!l 
same di 
tance 
minus 
diameter circle 


variation wo plus or 


three db for a nine foot 


Construction Considerations 


A parabolic microphone in simpl 
est form is 
the parabola, the pickup « 
means for controlling azimuth and ele- 
vation. 


comprised parts 


lement, and a 


Practically an 


ny microphone will serve 
as the pickup element 


although veloc- 


AUDIO ENGINEERING @ FEBRUARY, 1951 


ity microphones are less desirable be 
cause they are more sensitive to mechan- 
ical shock than other types. Crystal mi 
crophones are satisfactory, but it is pos 
sible, while recording, to run into con- 
ditions of 
humidity 


excessive temperature or 


which might permanently 
damage a rochelle salt crystal unit. 
The best compromise is undoubtedly 
a high-quality dynamic microphone. The 
unit employed in the parabolic micro- 
pictured is an Electro-Voice 
Model 630. This microphone is rated 
to have a relatively flat response from 


phone 


60 to 11,000 cps, which is adequate for 
most recording work. 

The Model 630 is classed as a 
directional microphone 


non- 
although it is 
directional with 
1000 This characteristic 
is a function of the diameter of the mi- 


somewhat frequency 


(above cps) 


crophone case. When used with a para- 


Fig. 2. The complete parabolic micro- 
phone unit mounted on a tripod. 


13 





bolic reflector there will be some addi- 
tional directivity effects at the higher 
frequencies, but these effects are small 
compared with the effect of the para- 
bolic reflector itself. 

No attempt was made to make a fre- 
measurement of the 
completed parabolic unit. The on-axis 
high-frequency response is relatively un 


quency-response 


affected, while the low-frequency re 
sponse is a function of the diameter of 
the parabolic reflector. With the 27 
inch reflector, the response is probably 
good as low as 150 cps. For applications 
where full bass fidelity is desirable it 
will be necessary to reinforce the low 
frequencies by the use of another micro 
phone, as is explained later 

Other features which caused the 630 
to be chosen include its ability to with 
stand hard usage, both indoors and out; 
its ability to stand extremes of tempera- 
ture some 
importance, its shape, which allows it 
to be clamped easily and located at the 
focal point of the parabola. 

The parabola itself should be pur- 
chased. It is possible to make a parabola 
but currently 
available on the surplus market at less 
than $5.00, there is but little incentive 
to build one. Some of the available para- 
bolas are made of metal mesh which, of 


and humidity; and, of 


inasmuch as they are 


course, is not suitable, as a continuous 
surface parabola is required. 
The parabola pictured has a usable 
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Fig. 3. Front de- 

tail view of the 

parabolic micro- 
phone. 


7) 


diameter of just under 27 inches. 
Smaller diameter units would give a di- 
rectional characteristic but the power 
gain would be decreased. 

Attaching the pickup element to the 
parabola is a simple matter for anyone 
who is handy with tools. One important 
point to keep in mind is that the pickup 
element is somewhat sensitive, acousti- 
cally, to mechanical shock, so the mech- 
ical construction of the clamp and sup- 
porting arms must be such as to mini- 
mize the transmission of shock to the 
pickup element. 

Spring suspension not 

The author’s 
to Fig. 3, is a half-circle re- 
movable clamp, felt-lined, which is fast- 


ened to a half-circular section, also felt- 


is probably 


necessary. mount, with 


reference 


lined, formed in the horizontal support 

bar. 

is made of alu- 
diameter. The 

middle section is flattened, bent into a 

half-circle, and drilled to take the mount- 


The horizontal bar 


minum tubing of 5¢-in 


ing screws. A short piece of the same 
aluminum tubing is flattened and formed 
into a half-circle and also drilled. Each 
arc of aluminum is lined with %-in. felt. 
Wing nuts used on the machine screws 
for this clamp expedite removal of the 
dynamic microphone. 

The ends of the horizontal aluminum 
bar are flattened and split to produce a 
“U” shaped opening which slips over 
and fastens to the two side supports 


AUDIO 


These side pieces were made of 34-in. 
duralumin. The length depends upon the 
focal point of the individual parabola. 
A quick way to check for the focal point 
is to place the parabola so that you look 
directly into it. Experimentally place a 
lighted match near the focal point and 
move this light source back and forth 
until the entire face of the parabola is 
illuminated. This point is the focal point, 
and you can now decide how long to 
make the side pieces, although final 
focusing is accomplished by sliding the 
microphone back and forth in its clamp. 
The rear ends of the thick dural pieces 
are drilled and tapped to permit mount- 
ing on the flat front edge of the para- 
bola, while the front end of each side 
piece is drilled so that the horizontal 
bar may be attached by machine screws 


Gimbal Construction 


The gimbal is made from half-inch 
thinwall conduit. A standard conduit 
bender—lent by an electrician friend— 
made the bends. This 
gimbal is brazed (a fifty-cent job at 
most welding shops) to a piece of %-in 
brass, 3 inches in diameter. This metal 
plate acts as a bearing on the top of 
the tripod, and is drilled and tapped to 
take the tripod mount screw. A piece of 
1/16-in. felt of the 
the metal plate fits between the plate 
and the top of the tripod to provide a 
noiseless bearing. 


two necessary 


same diameter as 


The parabolic mount (without gim- 
bal) is next checked for its center of 
gravity with the microphone in place. A 
hole is drilled in each side piece at the 
center-of-gravity point and the gimbal 
fastened to the side pieces with machine 
screws at this point. Use felt washers 


backed up by steel washers to provide a 
noiseless friction bearing. Wing nuts 
used here are useful in obtaining the 
proper amount of friction 


Damping Requirements 


When the parabolic unit is completed 
and mounted on a tripod, you will notice 
that the whole unit is relatively “live.’ 
This is, 


of course, undesirable. It was 
found necessary to deaden the gimbal 
and the parabola proper. 

The gimbal was made sufficiently dead 
by wrapping with two iayers of 1-in 
cotton tape and applying a coat of paint 
over the tape. The parabolic reflector 
(see Fig. 4) was deadened by cement- 
ing a layer of %-in. felt on the rear face. 

It is essential that the microphone 
cable be fastened to the horizontal sup- 
port bar, the gimbal and one tripod leg 
so that its motion against any of these 
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elements is eliminated. Friction tape 
may be used for this job or the cable may 
be securely tied with cord. 


Accessories 


Two useful accessories (necessities 
from the author’s point of view) are 
the sights and the handle. 

For accurate alignment of the para- 
bolic microphone a sighting arrange- 
ment of some sort is necessary. Figures 
3 and 4 show clearly the arrangement 
used. Both the front and rear sight are 
made of welding rod of a size that can 
be threaded with a 6-32 die. The front 
sight is a straight piece six inches long. 
The rear sight extends out the same 
distance and is provided with a circular 
opening made by bending the welding 
rod around a pipe in a vise. The inside 
diameter of the circle is approximately 
one inch. 

The handle shown in the photographs 
is most convenient. It is made quite 
simply by flattening a piece of 7% or 1 
inch diameter tubing at one end, drilling 
two holes, and mounting it on the dural 
side pieces with machine screws. The 
bicy 


: handle-bar rubber grip is not a 
frill. Any abrupt motion of the hand 
while it is in contact with the parabolic 
microphone unit is quite easily heard by 
the microphone. The rubber hand grip 


makes it possible to move the unit noise- 
lessly. 

When the unit is completed connect 
the microphone to an amplifier and ar- 
range for a source of constant-level 
sound to be set up at least twenty feet 
from the parabola. To avoid unwanted 
reflections, make this test out-of-doors 
if possible. Aim the microphone at the 
sound source and then, watching an out- 
put meter on the audio amplifier, adjust 
the pickup element so that it is at the 
exact focal point of the parabola. Once 
this has been done to your satisfaction 
mark the microphone position so that 
you will be able to remove and replace 
the microphone at will. 

Another interesting test at this point 
can be made while using high quality 
earphones on the output of the amplifier. 
Move the parabola mount in azimuth 
and elevation and listen to what the 
microphone picks up. Check the various 
parts for liveness by touching with your 
hand, and listen carefully to be certain 
that none of the pivot points squeak or 
make any audible noise 


Performance 


Until you become familiar with the 
capabilities of this unit you may be in 


Fig. 4. Rear de- 

tail view of the 

parabolic micro- 
phone. 


for some surprises. The author first 
tested his unit on the front porch of his 
home. The slightest chirping of birds, 
if in line with the microphone, gives the 
effect of using the microphone in an 
aviary. 

Later the author was puzzled by the 
sound of children’s voices, with no chil- 
dren in sight. Taking a bearing in the 
direction the microphone was pointed, 
the author walked the equivalent of a 
city block before coming 
children playing in the rear of a neigh- 


across four 
bor’s home. Four solid hedges were in- 
terposed between the children and the 
parabolic microphone. This event, per- 
haps even more than the directional pat 
tern taken later on, 
proof that the parabolic 
really worked. 


was convincing 


microphone 


For recording any sort of stage pres- 
entation the author recommends that 
the parabolic microphone be installed in 
the front row of the balcony, preferably 
at the extreme right or left. In this con 
nection it might be well to point out that 
the parabolic unit may be used in either 
a right-handed or left-handed manner. 
Merely move the parabola 180 degrees 
in elevation to change the handle from 
the left to the right side or vice versa. 

The advantage of balcony placement 
is that audience noise pickup ahead of 
the microphone is relatively low due to 
the directional 
parabola, and audience noise in the bal- 


characteristic of the 
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cony is attenuated by virtue of the front- 
to-back ratio of the power gain pattern. 

With the parabolic microphone alone 
it is possible to do a good recording job, 
although it is probable that a better job 
can be done with two microphones, one 
a parabolic unit and the other a general 
coverage microphone. 

Most of the author’s recording experi- 
ence has been gained by recording the 
work of the Schenectady Light Opera 
Company. In all cases two microphones 
were used, the parabolic unit balcony- 
mounted and a velocity microphone 
placed in the center of the theatre sus- 
pended below the balcony. This arrange- 
ment requires the services of two men, 
one to handle the parabola and the other 
to ride gain and mix the two micro- 
phone outputs. 

The velocity microphone was used 
for general coverage pickup in order 
to get the full effect of the orchestra or 
chorus. The parabolic microphone was 
used to pinpoint vocal soloists in the 
The latter mi- 
crophone is also invaluable because of its 


midst of a large chorus 


ability to effect “presence” in the pickup 
of spoken continuity. 
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ositive Feedback for A-F 
Curve Shaping 


L. P. HANER* 


Part 1. Describing a 15-watt power amplifier with unique high- 
fidelity characteristics for use in a home entertainment center. 


ERHAPS the most pertinent stimulus 
behind this study has been the 
realization that a serious paradox 

exists in our understanding of the re- 
quirements of an audio reproducing sys- 
The classical school of thought 
would have us acquire 10-watt amplifiers 
with flat response from 20 to 20,000 cps 
and low harmonic distortion. Several 
years ago Fletcher and Munson pub- 
lished data on human hearing character- 


tem. 


istics which have been given lip service 
but limited real concern. More recently 
with tran- 
sient response and intermodulation dis- 
tortion. We are all aware of the short- 


comings ot 


we have become concerned 


our sources of electr«nically 
Highly 


speakers with wide-range response and 


reproduced sound. damped 
a smooth characteristic are becoming 
more 


records, 


desired 
transmitters 
transmission lines, and practically 
all the multitude of thru 
the signal must pass, exact their toll— 
Ob 
viously, something should be done about 
it. Herewith, I present my 
partial though it may be. 

First, look for a 
audio amplifiers 


and more Microphones 


pickups, ampli 
hers, 
steps, which 


on both ends of the audio spectrum 


moment 

They must have a flat 
characteristic thru the audio spectrum 
In order to produce maximum speaker 
damping, low-mu triode output tubes 
are often used. Occasionally the cathode 


follower is utilized, or, in its stead, nega- 


* Wilmington, Delaware. 


voice coil of the 
solutions at- 
smooth, clean, ac- 
look at that 
There has been very 
ear 
valuable 
veaker damping 


tive feedback from th« 
speaker. Admittedly, these 
tain a high degree of 
curate reproduction. Now 
which is missing 
little 


istics. 


consideration for character- 
We've 
and power to obtain s 
We ignore the speaker cabinet unless 
we make highly specialized acoustically 
perfected units which do not fit the 
home. It should be self-evident that the 
only time a really flat response is desired 


sacrificed gain 


is where the sound is reproduced at the 


Fig. 1. Just where we want higher level 
reproduction everything has a failing 
characteristic 

A few ways are open to us for com 
pensating some of the shortcomings of 
sound reproducing systems. Good com- 
ponents in a well designed amplifier are 
essential. Good wide-range speakers in 
a proper baffle are also essential. The 
amplifier design itself probably allows 
the greatest latitude for compensation 
Most tone controls or compensators of 
the dual type are developed to operate 
from a central frequency, providing a 








Fig. 3. Response 
curves of com- 
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Fig. 1. Simplified 
Fletcher-Munson 
curves, to show 
effect of defi- 
ciencies in re- 
sponse curves. 

















justable boost or attenuation above and 
below a central point in frequency. In- 
variably, this type of compensation rolls 
off at the extreme ends and therefore 
only partially fulfills the hearing re- 
quirement. It then becomes necessary to 
employ additional means of compensa 
tion—fixed and basic to the main ampli- 
fier section. Beyond this it is desirable 
to make the overall system as positive 
and stiff as possible. The sound ema- 
nating from the speaker should, except 
for purposeful compensation, be an ex- 
act replica, at different volume, of the 
amplifier input voltage. No embellish- 
should be added unintentionally 
ind without control by the speaker or 
amplifier. Unless particular care is ex- 
ercised, amplifiers and speakers have a 
strong tendency not to reproduce the 
signal exactly. Pentode and beam power 

plifiers are noted for it. Even the best 
speakers have a multitude of major and 


ments 
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Fig. 2. Output amplifier, power supply, and speaker connection used in the author's installation. 


minor resonances which are further with the input signal to the amplifier and a separate 45-r.p.m. record change 
complicated by the baffle and its enclo Poor component quality in the output It drives three speakers ordinarily—two 
sure. There are ways for overcoming — transformer, speaker, and cabinet, while 12-inch woofers and a tweeter. Switch 
these deficiences to a large degree. Neg- more easily tolerated, is not advisable ing of another 12-inch speaker in the 
ative feedback from the voice coil re but conditions are much less critical recreation room is possible ; played along 
luces the generator impedance of the Such an amplifier has been developed with or without the speakers in the en 
amplifier and damps the resonances in and is described in this article. This am tertainment-center cabinet. The TV set 
the speaker. In addition, the voltages _ plifier is part of a home entertainment may be used in the living room at the 
set up in the voice coil by its own micro center—including AM, FM, TV, a 3- same time one of the music sources is 
phone characteristics provide a compen speed record changer, a wire recorder being heard in the recreation room. The 
sation source for cabinet resonances and 


bad room acoustics. The speaker then 
} 








yvecomes more integral with the ampli 

fier and reproduces only what is fed to 

‘it. Sufficient negative feedback to do this 

effectively reduces the pentode amplifier 

gain to such a value that some think a 

low-mu triode without feedback suffices 

because of its inherent low plate re 

sistance and, hence, low generator im 

pedance Fig. 4. Curves 
The use of positive feedback along possible with 

vith negative feedback goes a long way tone-control ar- 

towards correcting the deficiencies in rangement pro- 

the pentode amplifier. Further reduction vided, and by ad- 

of generator impedance and increased justment of posi- 

damping becomes possible. In other tive-feedback. 4 Ty 

words, the higher gain allows more - PAK norma curve TT 

negative feedback to be utilized for a od settings P= 

given reduction in. overall gain. The , 











+ +4 H+ 


non-linear characteristics of the output 
stage, the output transformer, the 
speaker, and the cabinet become less and 
less a factor in the acoustic output. They 
become compensated and respond more 

















FREQUENCY IN CYCLES PER SECOND 








positively and absolutely in accordance 
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Fig. 8. Schematic of complete input equipment, with dynamic noise suppressor and modified preamplifier. Letters and 
numbers referring to circuit points are connected to switches, and table of Fig. 10 shows connections to obtain various 
response curves. 
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Fig. 5 (left). Range of control possible with tone controls. Fig. 6 (right). Frequency-response of normal G-E preamplifier 
and of modified circuit. Curve of record characteristic shown for comparison. 


switching system, the preamplifier, and 


the power amplifier are described, and 


performance data given 


The Power Amplifier 

The consists of a 
6SJ7 pentode stage 6L6 
beam power tubes in push-pull, class A. 
A conventional 6J5 phase 
used. The output transformer is a UTC 


power amplifier 


driving two 


inverter 1s 


type LS-57 


to four speakers thru a switching sys 


Its secondary is connected 
tem in such a way that a variety of se 
lections is possible. One of these speak 
ers is in another The load 
pedance is held essentially constant thru 
the resistors. A fifth 
speake r the TV 


programs can 


room im- 


use of substitute 
is connected only to 
In this way T\ 
be put thru this amplifier or played sep 


receiver 


thru a separ and 


arately 
speaker 

The circuit for tl 
2. Negative 


the 30-ohn 


amplifier 


amplifier 
feedback is 
output 


» the 6SJ7 screen 


power 
is shown in Fig 
secured from trans 
former winding 

id thru the capacitor ( 


The capac 


j 


1 feed 


and C, provide the 
back voltage division on the screen grid 


ad- 


justed for minimum hum and were se- 


itors ¢ 2 proper 


Kesistor R, and capacitor C, are 
lected by experiment using a 2-megohm 
for R 

Positive 


potentiometer and a capacitor 


decade for ( feedback is sé 

cured through two tuned resonant loops 
connected 6L6 cathode and 
the 6SJ7 cathode. It is essential that the 
positiv e feedback be 
ahead of the 
return. Otherwise 

in generator impedance 
tained by using positive feedback in con 
negative feedback. 
of the positive feedback loops is tuned 
to a high audio frequency, and the other 
The 


feedback circuit is tuned 


between a 


connected at a 
feedback 
reduction 


point negative 
maximum 
cannot be ob 
One 


junction with 


is tuned to a low audio frequency 
high-frequency 
rstage coupling 


by capacitor 4 and inte 


capacitor C, Capacitor ( and resistor 


tune the low 
Other 


influentia 


Irequency 


R, are used to 
feedback loop 


resistances are 


capacitances and 


but these com 


prise the « omponents which can be read 


ily adjusted to put the resonant frequen 


cies at the points desired. Potentiometers 
R, and R, control the amount of feed 
back in these loops. The amount of feed 
back used 
is adjusted to provide the desired shape 


and the resonant frequency 
of the overall frequency-response curve 
the 


causes 


Invariably this has been well below 
feedback level 
the point of 
extremely high peaks occur 


positive which 


oscillation. At oscillation, 
in the fre 
The se 


proper use of by 


quency curve may be 
flattened by 


pacitors across the 6L6 cathode 


response 
pass ca- 
resistor 
from which the feedback voltage is ob- 
tained. A similar should be 
placed across the other 6L6 cathode re 


capacitor 


Resistors 
; also flatten 


necessary 


balance. 
and ¢ 
should it be 


sistor to maintain 
across Capacitors C, 
these peaks 
[hese methods provide excellent means 
of shaping the basic frequency-response 
ent, the 
et at 18 cps, and 


t 20,000 


curve of the amplifier. At pre 
frequency peak i 


I 
the high frequency peak is set 


1 
low 


year of testing and 


ved on page 44} 








Tone contol on +1 db 


ebove 500 cps 























00 


ES PER SE 





ONC 

















Fig. 7 (left). Response curves for RD-103 and XEPD-218 records. Fig. 9 (right). Normal and maximum curves for the 


equipment as finally adjusted. 
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An Effective Frequency 
Rejection Circuit 


R. B. NEVIN 


A novel null-circuit arrangement designed for use as a record- 
scratch filter in conjunction with a wide-range amplifier. 














Fig. 1. Tunable rejection circuit which 
is not particularly sharp, and which of- 
fers several constructional disadvan- 


tages. 
HE SURFACE NOISE heard from the 
speaker when reproducing a record 
is a result of a number of factors. 
The type of pickup, the material and 
of the stylus point, the particle 


size of the material (especially shellac 


shape 


compounds ) used in the record pressing, 
the surface finish of both the stamper 
and the pressing made from it, the 
speaker response the acoustics 
of the room, and the hearing range of 
all contribute to the final 
For any particular combination 
there usually | 


curve, 


the listener 
effect 
of these will 


factors, « 
some frequency or narrow band of fre 
quencies in the that is 
both obtrusive and more annoying than 
the other frequencies. 

With the writer’s present set-up, these 
frequencies are centered around 600 cps 


noise spectrum 


when playing modern shellac pressings 
and the effect is more of a “hiss” 
“scratch”. The pickup used is 
which 


than a 
a crystal 
type with sapphire stylus with 
suitable equalization by an R-C network 
between pickup and amplifier input, has 
a substantially flat 10000 
cps, and a usable output up to 12000 cps 
be effective, a 
should be tunable overt 
The usual type 
shown in 


response to 
In order to scratch 
filter therefore 
a range of frequencies 
of tunable rejection circuit 
Fig. 1 
cuit L,¢ 
R, of the following tube, 
disadvantages. Both ends of the induct 
ance and of the variable condenser are 
isolated from ground, causing both me- 
difficulties and 


and consisting of the tuned cit 
; in series with the grid resistor 


has several 


chanical excessive hum 


* University of Otago Dental School, 318 


King Street, Dunedin, N.1., New Zealand 
g 


20 


the inductance needs 
to have a very high O if 


sensitivity, while 
a sharp re- 
without ad 


jection is to be achieved 


versely affecting a wide band of signal 
rhis requirement makes the 
filter more expensive than is warranted 
obtainable. The R-C type 
the twin-T bridge, 
comparable in results with 
a multiplicity 


frequencies 


by the results 


ot circuit such as 


if it is to be 


1 tuned circuit requires 














Fig. 2. Circuit arrangement designed to 
permit adjustment of amount of re- 
jection as well as frequency. 


R R, connected between 
plate and cathode. At the resonant fre 
L,C,, the plate output / 


a maximum, and exactly 


tentiometer 


will 
180° 


quency of | 
be at 
opposite in phase to the cathode output 
V,, so that there will be a 
R,R, that is ground potential 
this position of the slider V. will be zero 
for the resonant frequency. At frequen 
far removed from the 
and 
Ire 
below 
shift of 
phase angle occurring across a parallel 


point on 


and at 


cies resonance 
plate output will be 
V,R,/(R,+R;, 
slightly 
there is a 


very small 
approx. At 

above and 

rapid 


quencies 
resonance 
resonant circuit, which considerably 
sharpens up the rejection curve, so that 
will be adversely 


signal frequencies 


affected only over a narrow band width 
The circuit of Fig. 2 
suitable for practical application. While 
the tuning 
end grounded 
ing completed via C,, 
plate current of lV, 


is not the most 


can have one 
} 


capacitor C, 
the L,C, 
there is still the 


re 


connection 


flowing in L,, which 


is also at high d.c. potential to ground 





V1,V2- 6SN7 GT 
Rk, 20,000 1 Wott 
Rk 20,000 1 Wott 





Fig. 3. Preferred 

circuit for rejec- 

tion of a desired 

frequency, ar- 

ranged for prac- 

tical construc- 
tion. 


Ri- 025 Meg Pot 
R2- 0.5 Meg Wott 
R3- O.25Meg %Wor 
R4- 

RS 

R6- 

R?- 











Ci- 2 SectionVariabie 
385 pp! per Section 

c2- 0.1 600V 

C3,c4 0.1 450 Vv 

cS- 8 450V 








o3 
R3 
+ 








- See Test 








circuit elements and becomes 


% variable 
rather a complex affair 

the fol 
lowing circuit, shown in a basic form in 
Fig. 2, Che tube V, has a 
divided load, the cathode part R, being 
resistive and hence having an impedance 


To obviate these difficulties, 
was devised. 
independent of frequency over the range 
amplified, while the plate load L,C, is 
frequency selective. The output signal 


lV’, is taken from the slider of the po- 


AUDIO 


Also, unless R, is of a high value, there 
is some output from the plate at lower 
due to the resistive imped- 
Damping of L,C, by the 
$s not 


trequencies, 
ance of L, 
effective anode impedance of V, 
serious, due to the negative current feed- 
back effect from R,, but it is preferable 
to drive L,C, from an approximation to 
a constant-current source 

The modified circuit of Fig. 3 has a 
more and 


satisfactory performance, 
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ative output across RKO 


Re! 











HH 
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Response 























Fig. 4. (A) Relative output of circuit of 
Fig. 3 


gives a low impedance feed to both ends 
of R,, while both L, 
one terminal grounded. The components 
C;, C,, Rs, and R,, though not strictly 
necessary, are mserted to prevent noise- 


and C, can have 


4 


ness of R,, that may result due to cur- 
rent flow if connected directly between 
R,, and Ry. The resistors R, and R, 
supply grid bias for | while C, and 
all stray capacitances form part of the 
L,C, circuit. It not 
necessary to shield L, or C 


found 
there being 
no audiblé hum pickup by either com- 
ponent, when the the output 
signal has a maximum of approximately 
0.5 volts 
Owing to the 

toroids and such like 


has been 


level of 


non-availability of 

so plentiful in the 
United States, £, was made up by wind- 
sufficient turns of No. 30 B. & S. 
enamelled copper wire on a small alloy 
and | 
in two complete blocks with a l-mm air 


ing 


core of E laminations, assembled 
gap, to give an inductance 
mately 1.5 H. This 
5000 cps upwards with a 


of approxi- 
from 


two-section 


coil tunes 
variable capacitor of 385 uuf per section 
Final setting of the 
made by adjusting the width of the air 
The induct- 
ance has a rather low Q, as shown in 


frequency range 1s 


gap in the core resulting 
Fig 4(B), where the resonance curve 
at 6000 cps of L,C, measured at the 
cathode of V’, with RK, disconnected, is 
compared with the curve of Fig. 4(A) 
obtained from }’, when R, is set to a 
position of complete rejection for 6000 
cps 

over 
well 
illustrated, the effective QO of the tuned 
circuit considerably 
The higher the QO of L,, the sharper 
will be the initial curve for L,C,, so 
that excellent results should be obtain- 
able with a suitable inductance of high 


OQ. 


The improvement that is possible 
a simple LC rejection circuit is 


being increased 


Fig. 4. (B) Output from cathode of V, 
in Fig. 3 
Figure 5 shows the response in db 
with R, set to give a rejection of 20 db 
at 6000 cps 
If the cathode loaded circuit 
too much drop in signal level, then both 
tubes can be plate loaded as suggested in 


causes 


Fig. 6, V, having an unbypassed cathode 
resistor for degenerative feedback 

It is possible that the employment of 
negative feedback taken 
preceding stage would make the rejec 
but it 
of the null point, 
at resonant frequency 
on the Ry, side of the null point is of 
such phasing as to give positive feed- 
back 

A suggested application of the circuit 
is the use of it as a frequency-#elective 
feedback path 
a peaked amplifier of higher 


from | to a 


tion band even narrower would 


require exact setting 


since the output 


element in a _ negative 
to give 
selectivity than would be obtainable with 
and at the 


time retaining the advantage of requir- 


A given L-C circuit same 
ing only one variable circuit element for 


frequency setting. Such an amplifier 
could even be made regenerative to give 
gain 
advancing R, slightly past the null-point 


and towards Ry,» 


an increased and selectivity by 


Operation as a Scratch Filter 


The method of adjustment used by the 


Fig. 5. Response of circuit of Fig. 3, 
plotted in db. 


writer is to back off R, sufficiently to be 
able to set C, to the required frequency 
On the 
there is a noticeable accentuation of the 


either side of correct setting 


hiss” level, and by slight adjustments 
of R, and C,, a point 
where only the lower frequency scratch 


can be found 
is apparent 

The effectiveness of the circuit is bes 
judged by setting it to the null point for 
the in 
of the 


annoying frequency component 
ratch heard when playing a 
level, and 
right to the R,, 
t the same time keeping the audio 


passage -ecorded at a low 


then advancing FR, end 
whil 
level approximately constant by adjust 
ment of the 
be apparent a quite 
in both 


scratch frequencies. 


There will 
noticeable alteration 


the 


volume control 


level and tone quality of 
remarked 
“the 


seem to 


As a non-technical listener 
with the unit in 
(espec ially the 
above the scratch” whereas 


operation music 


violins ) ride 
without it 
the opposite appears to happen so that 
the scratch and hiss especially at low 
levels, are quite dominant. 


R, can be set finally at any point 
between the null point and the R,, end 
depending on the amount of suppression 
desired 


Continued on page 32 








Fig. 6. Arrange- 
ment of circuit 
for greater out- 
put of rejection 
circuit. 
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The Terminal Impedance Of An 


Attenuator 


HERBERT |. KEROES* 


Part II. Continuing the presentation of simplified methods for 
determining characteristics of attenuators in audio circuits. 


NOMOGRAPH given in Part I 
which relates the terminal imped- 


ance of an attenuator to the term- 


Was 


inating impedance, image impedance 


and 


restricted i1 


decibel loss The omograph was 
1 use to resistive impedances 
\ large class of impedances encountered 
asso 


work, particularly those 


with electro-mechanical trans 
ducers such as speakers and phonograph 
pickups limits 
their rated frequency range. A graphical 


form of 


vary over wide within 


means in the a circle diagram, 


is now given to assist in the 


calculation 


attenuator terminal impedance 


when the terminating impedance is ap 


or an 


preciably reactive 


1 


The circle diagram is applicable t 


the gene 


ral case of finding the input im 


pedance of any four-terminal network 


with specified attenuation and phase 


constants, and with 


Products Comp 


Phila, 43 


also be 


accuracy the terminal 


As such it used to com 


with 


may 
good 


pute 
impedances of filters and equalizers 
Use Of The Chart 

The chi rj n Fig 


families of 


1 is 


orthogonal 


com 


two 


pe ysed 


circles, one of constant magnitude and 


the other of constant phase. The chart 


is used in much the same way as a table 


of logarithms, the terminating imped 


ance data being applied to the chart and 


values read from the circular coordin 


ates. Operations are performed on these 


values, and the results are again 


} j 


ferred to the circular coordinates. The 


final values of te npedance are 
then read from 1 
axis of the chart 
lo use the chart pr« ! as follows 
1. Divide the terminating impedance by 
the rated impe of the attenuator 
and locate the poit n the chart at 
which these ] 
2. Read fron 














Fig. 1. Circle diagram for solution of problems involving attenuators having 
appreciable reactive impedances. 
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ordinates the 


magnitude of the quantity HW’ and its 
phase angle 
Divide the magnitude by W by the 
power ratio of the attenuator and call 
this HW’. The power ratio of the at- 
tenuator is given by the 
log db/10 
the point HV’ at the original 

angle on the chart. Read off the 
erminal impedance ratio from the real 
and imaginary axis of the chart. The 
numerical value of the terminal imped 
ance can now readily be found by multi 
plying the ratio by the rated impedances 
of the attenuator 
If the ratio of terminating impedance 
to rated attenuator impedance is less 
than one, take the reciprocal and pro 
ceed as above. The result in step 4 will 
then be the ratio of attenuator imped 
ance to terminal impedance 


expression 


Approximate Solution 
When the magnitude of mismatch 

tween the terminating impedance 

the rated attenuator impedance is small 

a solution by means of the chart will be 

considerable 


subject to naccuracy 


} 


since the readability is poor in the re 


gion of unity impedance ratio If the 


nismatch is no greater in magnitude 
than about 20 per cent a good approxi 
mation may be made by direct calcula 
tion in the following equation 
Z dpi 
K ‘ 
+1=Z,/Z,x 


26 


é 
Z,=terminating impedance 

Z,= terminal impedance 

Z, =rated impedance of the attenuator 
e?4= Antilog db/10 


Application 

Let us consider the use of the diagram 
in the well 
known 
without 


following example. It is 
that a beam tetrode amplifier 
feedback and 
high level may distort badly when mis 
matched into a load. There are two rea 
First, the condition for 
with minimum distor- 


operating at a 


sons for this 


maximum power 
tion is determined by locating the load 
line so that it intersects the knee of the 
tube characteristic curve. In order to do 


this the load can vary only a small 


amount nominal value. Sec 


ondly, if the load is 


trom its 
reactive, the load 
line becomes an eclipse which will carry 
into the nonlinear 


operation region ot! 


Continued on page 43 
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LOUDSPEAKER SYSTEM 


Never Before Reproduction Like This! 


The G-610 brings a totally new meaning to high fidelity 





sound reproduction. Not only does this new 3-channel system 
reproduce the widest frequency range ever attained by a 
loudspeaker, but it also sets new high standards with its 
incomparably smooth response characteristic and very low 
distortion. The result is clear, clean, life-like quality, with 
thrilling transport to the original sich as you have never 
heard before. The G-610, complete with Speaker Unit and 
Crossover and Control network is priced at $365.00 list. 
Ask for Data Sheet 160. 


4 <a satin —_ ensen Manufacturing Company 


end CONTROL SYSTEM 
MOOEL G-610 TRIAKIAL 











Division of the Muter Company 
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Data Bulletin R3A. 


WIDE-RANGE, DIRECT- 2 NO 


READING CAPACITOR ANALYZER ond sizes, | 
mechanical and ele 


Write for Shallcross 


4 laboratory-type Capacitor Analyzer 
meeting the need for a highly accurate, 
wide-range, direct-reading measuring in 
strument capable of determining the es- 
sential characteristics of capacitors has 
been announced by the Shallcross Manu- 
facturing Co. This versatile instrument f 
will determine capacitance values between or JAN 
5mm. and 12,000 mfd.; insulation resist- ' ech 
ance from 1.1 to 12,000 megohms; also , 
leakage current, dielectric strength, and E U | PM . | T 
percentage power factor. A divided panel 
carrying an outline of the operating in ; 
structions makes it readily possible to use SES Shallcross is in constant touch with 
the instrument without reference to an 
instruction book. The Shallcross analyzer the latest military precision resistor 
operates on 110 volt, 60-cycle alternating requirements. The present line in- 
current. Literature giving full details will for MINIATURI- cludes 13 types designed for JAN 
gladly be sent on request to the Shallcross ees OGRAMS characteristic ""B" and 4 types for 
Manufacturing Company, Collingdale, Pa ZATION PR characteristic "A". 

Shallcross has led 
e production of 
truly dependable close~ 
tolerance, high-stability re 
sistors in miniature to 
Standard and hermetic 'y 
sealed types ore ovailable. 
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For yeors, 
the way in th 


for ..- fOr HIGH-STABILITY 
MULTI-PURPOSE ASSEMBLIES 


TRANSMISSION TEST SET Shalicross regularly produces resistors Ore erent 
hundreds of special precision re- gvaranteed tole — 
In addition to measuring the electrical sistor types including precision 0.01% and stability 


Akra-Ohm 
cilable with 
eto 
to 


Mony Shallcross 


characteristics of telephone lines and 
equipment the new Shallcross multi-pur 
pose transmission test set may be used for 
eficiency tests on local and common bat 


power resistors, resistors with 0.003%. Matched Ppolrs va 
axial or radial leads and multi- sets are supplied to © 
unit strip resistors (illustrated) with tolerances. 

tery telephone lines and sets, carbon mi either inductive or non-inductive 

crophones, receivers, and magnetic micro windings. 

phones. It also provides a fast, efficient 

means of testing capacitors, generators, 


ringers, insulation resistance, dials, and 

continuity. Key switches and dials are 

used to select and control the test circuits 

The 693 Transmission Test Set is powered | { 

by external batteries. It features compact, 

substantial construction and is fully port i } 


able, thus making it ideal for either field 
or laboratory use. Details may be obtained 
from the Shallcross Manufacturing Com SHALLCROSS MANUFACTURING COMPANY 


pany, Collingdale, Pa 
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No. BO-6. For use in high fidelity 
amplifiers. Couples push-pull 6L6’s 
7500 ohms, C-T) to 6/8 or 16 20- 
ohm voice coil. Center-tapped ter- 
tiary winding provides 15‘; inverse 
feed-back to reduce harmonic dis- 
tortion to a minimum. In drawn 
steel case, 4546" x 37%'' x 3!46"', with 
mounting studs and convenient pin- 
type terminals 


FULL 
FREQUENCY 
_ OUTPUT TRANSFORMERS 


V Mab 30—20,000 CPS 


Ne. BO-7. For matching 600 or 150- 
ohm line to a 6/8 or 16/20-ohm voice 
coil. Frequency response within plus 
or minus Idb. at full rated output 
maximum power level, 30 watts. 
Mounted in compound-filled drawn 
steel case, 4546"' x 3%" x 31MYg6 
Mounting studs and pin-type ter- 
minals same as No. BO-6 illustrated 
above. 


There’s a CHICAGO Output Transformer for Every Full Frequency Use 





Cat. No Application 


Impedance Max. Power 





BO-1 Single Plate to Line Pri.— 
BO-2 P-.P. Plates to Line 
BO-3 P.P. Plates to Line Pri.- 


*Sec 


BO-5 P.P. Plates to Line Pri.- 





*Sec.—600/150 ohms CT 
*Pri.—20,000 ohms CT 
*Sec.—600,/150 ohms CT 


$BO-4 PP. Plates to Line Pri.—7,500 ohms CT 
*Sec.—600 150 ohms CT 


*Sec.- 


15,000 ohms at 0 t 


5,000 ohms CT 
600/150 ohms CT 


10,000 ohms CT 
600 150 ohms CT; 16/84 ohms +37 dbm 








tTertiary winding provides 15% inve 





HIGH Q 
CHOKES 


for Dynamic 

Noise Suppression Circuits tr 
Two precision-built chokes 
with inductance values of .8 
and 2.4 henrys respectively 
accurate to within + 5° with 
up to 15 ma d-c. Units have a 
minimum Q of 20. Remarkably 
compact, 1''4” x 234” x 174”. 


rse feedback. *Split and balanced windings 


Famous “Sealed in Steel” 
New Equipment Line 


The units described above 
are typical of CT’s New 
Equipment Line featuring 


ansformer engineering 


that’s ahead of the trends 
in circuit design. Get the 
full facts on the complete 
line now. Check the fea- 
tures, and you'll see why CT is called the 


Engineer's Transformer.’’ Check the 





POPS 


friends of European origin 
been digested, they 
pean folk songs, all lovely th a ger 

eral quality of pleasant camaraderie. After 
they had exhausted themselves, they asked 
us to sing some American folk songs. | 
pretty well knew the lyrics of “Tea for 
Two,” and vaguely remembered parts of 
“A Tisket, A Tasket.” My wife could d 
a splendid job on some nursery tunes 
an occasional line or two from “I’ve 
Working On the Railroad.” Not a very 
impressive collection of folk songs, and d 

cidedly inferior to the European equivalent 
We both knew that there are thousands of 
American folk songs, but had never beer 
in close-enough touch to really make then 
part of our melodic vocabulary. The moral 
of the tale is obvious. This country has at 
enormous folk music heritage, which is | 

calized and maintained as a vested interest 
m the part of a few connoisseurs. Instead 
of every child learning them at his mother’s 
knee or hearing them in school, the average 
child’s repertoire consists of the 
collection of trashy children’s 
infantile pop ballads that ever grew out 
a lunatic’s musical ravings 


begar 


Bee 


biggest 


songs anc 


To make matters worse, we are now 
ing exposed to sundry groups like 
“Weavers” and pop singer's version « 
like “The Tennessee Waltz” ‘ 
pop level, with full rich orchestrations 

the rhetorical mannerisms ts 
time show business. Despite act 
capable people like Alan Lomax have 
done magnificent documentary work, there 
s no real folk music root in Americar 
musical culture. The Library of Commerce 
me excellent documentary recordings 
legitimate stuff, 
but t is no 
You can’t teach people to like 
especially when they are forced 
lieving that it is the exclusive 

screen r adi ’ 
ialities. In additi 

documentary 

recorded from 

illusion 
yortant for folk musi 


cannot 


glamorous stage 
recording persot 
Tew €xX 


force people t 
period. But there are thor 
people who would develop the 
m for folk music typical of 
European, if they could 1 t 
grips with it on the necessary direct leve 
li i the glossy 
stylizations typical of the 
and record the stuff from 
tional, non-anthropological 
point of view simply for 
and a feeling of closeness to the 
national folk lore, you might begin 
somewhere. The Library of Congress ver 
ture was a good start, but a more substar 
tial job is necessary to wash our mouths 
of the glamour treatment. In every com 
munity in the United States, there is a 
folk music We need not limit 


erage 


stuff ot 


getting 


Ne Inductence prices: see how little more these advanced source 
8h 


NSI-1 units cost over ordinary transformers 


American folk music to the Kentucky Hills 
NSI-2 
Write for Complete “New Equipment" Catalog Today 


the cow country of Texas, or the hill-billy 
songs Southern and Western United 
States recording of the folk musi 
shouldn't be a vested interest of the com 
mercial record manufacturers, and really 
needn't be any longer. With a plethora 

efficient portable tape recorders available 
any individual can start building up a h- 
brary. In addition, if he happens to have 
somewhat of a background in recording 
technique and an awareness of the acousti¢ 
involved, he can do a better 











3501 ADDISON STREET + CHICAGO 18, ILLINOIS 


psychology 
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than has been characteristic to date 
If he should want to put it on records, he 
should be interested enough in the idea of 
starting a National Folk Music Archive 


A collective pool ~ moneys would enable OF THESE MICROPHONES 
the selection of the best material for per 

manent recording and national. distribution P HAS THE SUPER-CAR 101D 
sok tas CH Geitane eos ev Sie PICKUP PATTERN THAT REDUCES 


the audio engineers who have both the , RANDOM SOUND PICKUP V4 





equipment and the requisite know-how to 
da_the job correctly BY 
Seven years ago, I heard one of the most 
magnificent examples of folk balladry in 
the town of Rockford, Illinois. Syng on a 
street corner by a blind guitarist, the song 
iad all the pathos and naive insights typical 
% good folk music. As far as I know, no 
body was on the spot to record it and no 
body showed sufficient interest to try and 
woduce a repeat. If you want your kids 
to do better than a tired version of “Ru 
dolph the Red Nosed Reindeer,” or you're 
getting tired of the trillionth chorus by you THE FAMOU S “55” 
vour wife, your family, etc., of “Rambling 
Wreck from Georgia Tech,” get busy! It ’ 
vas to be done on the spot, without the bene ' U La | ! DY N E DYNAMIC 
fit of heavy orchestrations or phony studio ale 
technique . . . and it has to be done by the Unidirectional Microphone. This superlative 
veople who know that a microphone isn’t ; dynamic microphone is a Multi-Impedance 
e answer to a bad case of laryngitis : Microphone —you can have either High, Me- 
NEW RELEASES: dium, or Low Impedance simply by turning 
j a switch! Because it is a Super-Cardioid, the 
I'll Be Seeing You, Tallulah Bankhead “Unidyne” kills Feedback energy by 73%— 
Columbia 39109 making it possible to use under the most 
It is only fitting that the first release on difficult acoustic conditions. The ‘“‘Unidyne” 
this month’s list be the above-mentioned is probably the most widely used microphone 
little joy. If it were equipped with a nar- throughout the world. Recommended for all 


rator and a few children’s cartoons, it : ; high li , 
might be classified as an addenda to Tubby Multi-impedance Switch ighest quality general-purpose uses. 
the Tuba, called “Tallu the Schmoo.” I for Low, Medium or High 
have never listened to a record with a Impedance. 
more compulsive desire to request the vo 
calist to please clear her throat. This 
gravel-throated, rhetorical singer of folk RICH SATIN-CHROME CASE 
songs is none other than the little darling 
who heads the N.B.C. extravaganza, “The 
Big Show,” and has been seen occasionally 
garnishing some of our better stages. Miss 
Jankhead has all the necessary equipment 
to sing sea chanteys, but hardly the nos 
talgic balladry of Tin Pan Alley. With a 
certain similarity to our own Marlene 
Dietrich, her version of the ditty makes 
perfectly legitimate a question, to wit, did 
Columbia record a screeching chair in the 
background while the eternal Bankhead 
was learning her lines? She is accompanied THE N EW "737A" 
by Joe Bushkin who is being raved about 
by all the better people, but who is merely MO Oo Pp LE x Cc Ss 

cute pianist in this seviewer’s book. If Be RY TAL 








you must buy this disc give it to your little F ‘ 
mes, It is a fitting replacement for the Unidirectional Microphone. The “Monoplex”’ is the ONLY 
usual birds and bees lecture and will harden Super-Cardioid Crystal Microphone made. As such, it is 
their little arteries painlessly. Without any undoubtedly the finest of all crystal microphones. (A 
hesitation, the worst record premiere of ill : , . 
fated 1950 comparative test will prove this statement convincingly.) 
The ‘“Monoplex” employs the same type of acoustic 
Swing Session, phase-shifting network used in the highest cost Shure 
Edmond Hal! and Teddy Wilson Broadcast Microphones. Has “Metal Seal” crystal—will 
Commodore FL 20,004 withstand adverse climatic conditions. Can be used in 
This is the hardest LP to review of the those applications where severe background noise would 
hundreds that have crossed this path. It make conventional microphones practically useless! 
is a record that I vehemently urge every 
reader of this column to buy, but is re 
quires some careful reservations. It is tech 
nically poor. The clarinet is over-recorded, 
the surface is occasionally brittle, and the Licensed under patente of Brush Development Company. Shure patents pending 
ver-all balance leaves quite a bit to be de 
sired But musically, it is one of the really SHURE BROTHERS, Inc. 
great jazz collections on LP. Featuring the 
“Edmond Hall Quartette,” composed of Microphones and Acoustic Devices 
Edmond Hall, clarinet, Teddy Wilson, 
piano, Billy Taylor, bass, and Arthur 
Trappier, drums, it is a joy to listen to 
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RICH SATIN-CHROME CASE 


225 West Huron Street, Chicago 10, illinols « Cable Address: SHUREMICRO 








ry ‘ Hall and Wilson are two completely dif- 
4 d BRILLIANTLY ferent jazz stylists; Wilson plays a more 

d 1 | 4 . ENGINEERED —- oye jazz piano, while Hall 

O! I } RS 7 HIS CRI {7 J {LI E veclongs in the tradition of the more naive 


but infinitely wise jazz men of the heroic 
IN THE FULL RANGE. VERSATILE PRECISION age of jazz. Put them together, and you 
BUILT have some of the most exciting moments in 
‘ jazz. “Show Piece,” one of Hall's 
' . compositions, contains one of the great j 
( enccte He clarinet solos on record. Completely a 
tour-de-force, it reveals Hall as one o 
MAGNETIC TAPE 4 @) 549) 4:4 . really top men with a horn 
Gal” and “Where or When” combine 
BROADCAST STUDIO / . son and Hall in a patter, one against t 
QUALITY € / ther, high-lighting the ble aspects 
‘“@ each other's musical genit “Night ar 
. Day” is -high-lighted by the primitiy 
’ naive, but oh so wise, improvising of Hall 
| f with the unbe 


lievably perfect 
Wilson filling in and soloing 
edy that this disc couldn’t have 
corded perfectly, but it manages 
sufficiently well to make it ob 
good each band is 





No. 1401 Manhattan Moods 
Morton Gould and His Orchestra 


{ once one Columbia ML 2144 
I can take Gould or leave him alone. O 
TIC casionally, his orchestrations : nothing 
M A G N 4 DER LESS TRAY short of ingenious pave he aleve t get 
TAPE RECOR FOB NY a sprightly sound out of the massive tonal 
A precision built and thoroughly tested instrument, capable of recording effects. This is one of the better jobs anc 
the full range of audible sound with full dynamic sweep and freedom from distortion should appeal to those who get nost 


Only the most expensive professional equipment rivals the tape handling ability of the Con- for New York. Included are versions 
certone recorder — and none equals its versatility and simplicity of operation. Especially such standbys as “Manhattan Serer ie.” 
designed for the most discriminating user, the basic recorder comprises a 14” x 22” rigidly “ he te annattan Serenade 2 
ribbed, cast, aluminum plate carrying the tape mechanism, dual track heads, a shock mounted street Scene, Park Av 1e Fantasy 
chassis containing erase amplifier, record amplifier, and playback preamplifier, o power sup- The recording job is pretty much 
ply chassis, mounting lugs for auxiliary equipment, and all necessory switches and controls, line with the extra good work that ( 
ready for use. Weight: 30 Ibs. Easily connected to your existing high fidelity amplifier system lems 1, * ihe . — - 
Monitoring directly from the tape while recording gives a constant check and control on what umbia has been turning out during the 
is being recorded while it is being recorded. A much prized program is never lost unknowingly, ; past year. If you like rich, but tasty re 
any departure from proper operation is immediately heard chestrations of “New Yorkess« Music.” 
High speed rewind in either forward or reverse direction, firm, positive braking and fully inter well played and led. tt > 
locked controls assure rapid handling without damaging tape. A special circuit controlling o ‘ _ ees - well recorded, this s 
cathode “eye” gives accurate indication of the proper record level for best results. A special be your baby 

locking button prevents accidental erase of recordings " 

The Concertone magnetic tope recorder uses any standard reel from the tiny five inch to the : 

professional NAB 10! 2 inch ed together with instantaneous choice of 7'/2"' or 15" per second Anything Goes Mary Martin 

tape speeds, permitting matching frequency response and length of program to operating cost Columbia ML 2159 





@ Broadcast studio quality complies with 
NAB standards 


@ High speed rewind, forward ond reverse olumbia has come along —_ 
2500 feet in 60 seconds ‘lient idea and has carried tt re 
Separate heads for high frequency > Single or duol track optional They have taken the highli w aed Sa 
e 


erase, record and playback Size: 22° x 14” x 5° mounting depth 


Simultaneous monitoring from the tape below panel : 
while recording Frequency response 2 db from 50 to lecent sized orchestra and chorus 
Prealigned heads quickly interchanged 12.500 cycles ot 15 sec. i Mar Martin’s ever-lovir @ voice 
for single or dual track 2 db from 50 to 7,000 cycles at ae aie 
Instantaneous choice of 7.5 or 15 inch 7.5''/sec ne Wi C 
per second tape speeds @ Total harmonic distortion: Less than 2% worthy 1 musical Fae angements by 
Plays standard 5 inch, 7 inch and NAB ot normal maxi mum si gnal level val <tr good, and the 
1012 inch reels. @ Playing time: Up to 2 hours on dual track 5 : ; : : 
CARRYING CASE } re includes 
CONCERTONE TAPE NO. 501 ’ t a Kick Out of 
RECORDER ACCESSORIES this handsome fitted riel B nlike th 
custom case quickly and = } bry } is lin 
* > > > q easily converts the basic 
REEL ADAPTERS recorder Sao! inte © 
No. 801 — Accurately machined to hold NAB complete system for 
10% reels on standard RMA spindles of portable use. Supplied 
socerder 00 with built-in monitoring Mary Martin 
omplifier 2603, and ~ 
NAB 1014” REELS eight inch high fidelity 50 Columbia ML 2160 
a k ted detach : . ae 
No. 802 — Low inertia 2500 foot reels, aie prctircngy tesa isvoch- BD San Z ; ve The Arthur 
flanged on both sides. Conform to NAB carry; 24” x 15" x 12". Weight: 15 Ibs ' nusi . 


recommended standards . - +--+ 95Q CONSOLE TRAY AS ILLUSTRATED 14.95 cellent arrangements 


TERMINAL VALUES ON QUALITY Louisa 

PLASTIC RECORDING TAPE wlirroslyeons pe thee 

DOMESTIC PROFESSIONAL nly cri , invol the overpow 
$1.35 600 FT. y ns z the ag eg a and chorus 
2.10 1200 FT. ) Mary Martin } 
4.20 2400 FT. 


Porter’s best scores, assembled 


pressed a s 


t 
vas a noble 
wever, and manages to 


e 1 Originals by Alvy West “a boos 
: olumbia 
erminal Radio Corp. | [ieee 
iclan I nh est oast and care 


ull of catchy arranger 
SS CORTLANDT STREST O NEW YOO) a. virtuosity which caused 


eth ah RR. juite a stir haven’t heard much of them 
them well wherever they 
now immortalized on LP 


Distributors of Radio and Electronic Equipment 
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with a potpourri of their best stuff. The : 

Little Band is a sextet consisting of Robert ; | 

Caudana, accordion; Larry Neill, trumpet; th TECH LABS 
Louis Paonessa, 1s Trefoni Rizzi, ex usive Wi 

electric guitar; Arthur Shapiro, bass; and 

Alvy West, leader and saxophonist. There ny/ a) : 

is no way of describing their stuff. It isn’t 4a J 

the usual small group comb it isn’t a aap 7/74 Me 


jazz organization. They’re fun to listen to 


and, if my feet serve me well, make a sati 

factory background for dancing. “Tony’s 
Guitar,” “Mom's S$ * “Blue Rhumba,” 
and “Cathy” are highlight this ten-inch 


disc. Columbia has done a nobl b of re 
cording, especially i 
depth. If you lister 

the recent Columbia’s, it is immediately 

noticeable that acoustically ach record is ms ~ 4 

treated individually. Ec! s not used as a alles | ~ Fl IMINA TES 
permanent characterist but is modulated P 

to suit the demands of the matter being : 


Raymond Scott's panning Doe eo. eons ; a . ‘ ah HO 


Just to prove that lumbia isn’t per- | . 
we can drag out this LP in rebuttal : CHA MBERS 
If you don’t remember Raymond Scott, the | 

zany arranger, it might be worth taking a 

listen to a few bands on this disc. Most of 

the important things are on it, including 
Peanut Vendor, Boy Scout in Switzer 
land,” “Toy Trumpet,” “Powerhouse,” and 
more of this ilk. These < all dubs, of 


course, and nothing to be proud of. Surfaces @ GIVES HIGH QUALITY REVERBERATION EFFECTS WITHOUT 
pt i ple egy mgr My. Bn EXPENSIVE EQUIPMENT 


acousti« 


Coe 00 & Se eeted welthnrnd eat Sal @ SOUND /S NOT DELAYED AND PLAYED BACK, BUT DIES 


ance 1s occasionally ridiculous. The Quinte 
— are somewhat better ‘oon a AWAY NATURALLY! 
large orchestra's, but neither passes muster 
If you are interested i progress in ae @ THE RATE OF DELAY iS ELECTRONICALLY CONTROLLED 
record business, compare the Alvy West 


vith tain cst | @ ENTIRE UNIT OCCUPIES ONLY 14” OF PANEL SPACE 
Beth are somll growpe playing compara @ PRODUCES AN INFINITE VARIETY OF EFFECTS 


Hot Trumpet Ensembles 
Mercury MG 25074 


If my memory stands me good stead 


this is a dub of old Keynote recordings of pensive, for costly rewind and take-up motors with switching acces- 
— | ore ~ ring horn met —_ as sories and expensive floor and studio space are not required. Yet, 
NOY ~ldridge lariie ers mmett Py . * 4 ; 

Berry, Joe Thomas and Jonah Jones, The in terms of program use it will provide exactly the effects clients 


The basic assembly requires only 14” of panel space (contrasted 
with the thousands of cubic feet in an echo chamber). It's inex- 


nly reason that I’m b ing to review specify with excellent reverberant qualities in an infinite variety 
is to point uy e old lesson, much of 
forgotter e stuff is mostly of uses. 


r rdings 


ae see bee *® DEVELOPED BY AUDIO FACILITIES CORP., N. Y. 
Phe net og Manufactured and sold exclusively by Tech Labs. 
rd. The Patents applied for. 
ics. The 
sted in TECHNICAL SPECIFICATIONS 
flection such Input impedance Bridging for 600-ohm line 
¢ stuff is bad, Input & output level O w 
a Tin Output impedance . 600 ohms/250 n 
- Controls . Single control operation 
Gene Krupa Dance Parade Reverberation time 0 to 10 sec., continuously variable 
Columbia CL 6066 Finish ... . Grey wrinkle. Others to order 
Power requirements 117 volts 60cps_ single phase 
120 watts 





} 


Parade” 














+ 


ns rupa tr re lings ( 
t plicas of the pertorman eh 
eleased | sc. Charlie Ven- 5 c ( \ 
sax nd eddy Napoleon on ‘ \ , 


For Literature & Demonstration Records Write To: 


piano, thereby giving me another excuse inc 
to plug the great riginal recording on 12- BORATORIES. pra 
inch Disc still av silable if you hunt for it ol At 

at jazz collector’s shops. The recording job 


Manufacturers of Precision Elect Resistance Instrus 


PALISADES PARK NEW JERSEY 
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“Some Have Greatness 


Thrust Upon Them” 


—Shakespeare 





of reputation the 


Reeves Soundcraft 

name enjoys in the 

sound recording field 

has been merited over 

the years by producing 

superior, precision 

products at prices consistent with their quality. The 

magnetic tape from the Reeves Soundcraft Laboratories 

offers you éen distinct features that assure higher efliciency 

and fidelity. Our line of recording discs is assorted ard 
designed to answer every recording requirement, 

You can buy, use and recommend Reeves Soundcraft 

recording tape and discs with confidence 

for these products are backed by a repu- 


tation we value highly 


+ Soundcraft tape is made in all types and 


lengths for use in all tape recorders. 


Soundcraft recording discs are available a 


in a variety of sizes, single and double face 


REEVES—“20 YEARS WITH SOUND RECORDING MEDIA” 








10 EAST S2nd STREET, NEW YORK 22, W. Y. 
EXPORT—REEVES EQUIPMENT CORP. 10 EAST 52nd STREET, NEW YORK 22, W. ¥. 


throughout is poor, part and parcel of the 
indiscriminate recording techniques af 
forded pop bands during the boom. The 
inadequacy of the recording is especially 
high-lighted by the lack of so-called added 
brilliance which generally occurs when 78's 
are dubbed on LP. I might further point 
out that the Krupa orchestra has do 
much better than the stuff included | 
10-inch disc 


Art Tatum Trio Brunswick BL 58013 


Apropos the concluding comments on the 
Krupa disc concerning liance, this 
Tatum job is a case in point ‘ith hardly 

gle exception, everything the Tatum 
trio did on 78 suffered from poor rex 
ing. The dubs come off much better than 
the originals. How it’s done, I don't know 
[he fact remains that the excess noise has 
been cleaned up (probably with the aid of 
some kind of suppressor), dynamic range is 
leveled, and balance seems to have im 
proved. This is one case where the originals 
should not be purchased and the LP dub 
given the preference. The great Slam Stew 
art 1s on bass, and the delightful Tiny 
Grimes makes noise with the guitar. Fond 
as I am of Tatum, he is strictly a solo man 
His backing of guitar solos is corny and 
crums up the interesting stuff that Grimes 
puts out. The great tunes are “Honeysuckle 
Rose,” “I Got Rhythm” and “I Would Do 
Anything for You.” Technically, a third 
rate recording, but a chance to hear Tatum 
with a rhythm section of this quality be 
ind him is not to be missed. Give it a try 


Tommy Dorsey Plays Cole Porter 
Victor WP 263 


mentioning this 45-r.p.m. album 
passing last month, | received one in 
quiry (from a relative, no less) concerning 
the exact data. Therefore, a good oppor 
tunity to give the nod to both Victor and 
Dorsey Sumptuous recordings ot exciting 
arrangements of well played Porter. Dor 
picked the best arrangers in the busi 
including Cy Oliver, to do the back 
bone work. Included is a stirring version 
f “I Get a Kick out of You,” among oth 
ers. There may be a wee bit too much echo, 
but this is compensated for by marvelous 
balance and treatment of the brass. In ad 
dition, the specific virtues of the 45 are 
demonstrable here. You wouldn't want to 
go through the album at one sitting, and 
the manutacturer is not forcing you to 
listen to a whole bunch of stuff along with 
he one you want to sit down and n 
Incidentally, a marvelous album i i 
lansant purposes good beat 


REJECTION CIRCUIT 


{from page 21 


Since 





rking range of R, can be made up ot 
mall value fixed resistor 
connected to a two-pole multitap switch 

id input tappings used to set the input 

gnal simultaneously at the correct level 
required to keep the output in constant 
ratio. 

One final point—it is undesirable to 
over-boost the high frequencies, not only 
for the reasons that have been so feel 
ingly discussed at times by Mr. Canby 
but aso because the rise in “hiss” level 
at frequencies above the null frequency 
found best when using correct equaliza 
tion, will tend to mask the quite positive 
benefits resulting from the use of the 
circuit. 
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RECORD REVUE 


Stravinsky, Apollon Musagéte; Concerto in 
D 


RCA Victor Symphony, Stravinsky 
RCA Victor LP 
LM 1096 


Speaking of modern music—here’s one 
% the best recordings I’ve heard for a 
good while, with excellent tonal range, both 
ends, very low distortion livenesses 
perfectly suited to the music “live- 
” because the two done 
lifferently, in accordance with the quality 
i the music itself. The “Appolon” music, 
surprisingly lyric and expressive for most 
xeople’s idea of Stravinsky, is given just 
enough liveness to soften the string edges, 
but nothing sentimental or romantic 
some British engineers might have done) ; 
the Concerto in D, a harsher, starker, 
loser-to work, for a small, contrasted 
group of instruments, is given a deader 
treatment acoustically—exactly suiting it 
Appolon” should please a lot of casual 
isteners who may not have thought the 
more recent Stravinsky anything they 
wild cope with. It’s nice 
And speaking « ding 
music, take the lowing 
bs, done by Americ 
US machine, pr 
wded in cooperati 
il authorities 


Dvorak, Symphony in E flat; Scherzo Capric- 
cioso 
Vienna Symphony, Swoboda 
Westminster LP 
WL 50-26 
Strauss, ‘‘Aus Italien’’ (Symp. Fantasy). 
Vienna Symphony, Swoboda 
Westminster LP 
WL 50-32 
Locatelli, Trauersymphonie; Concerto 
Grosso in F minor. 
Vienna Symphony 


and 
say 
sides 


nesses are 


(as 


suited to 
Viennese 

presumably on 
cessed here, but re 
with Austrian musi 


the 


tape 


Swoboda 
Westminster LP 
WL 50-30 
Prokofieff, Sinfonietta; Divertimento. 
Vienna Symphony, Swoboda 
Westminster LP 
WL 50-31 
the 
t Loc atelli 
Handel but 
minor works 
easy modern 


they cover wide period, from 
8th century 

(somewhat like \ 
uicier) through the Romantic 
t Strauss and Dvorak, to the 
% Prokofieff; but every one of these (and 
a number of others in the series) is an 
deal, a perfect recording for the music 
Wide range, with very low distortion, but 
mlike so many “hi-fi” rds, with a nat 
iral, unforced balanced sound that 
praise—plus all-impor 

brilliant of 
uu want to hear 
yund, with the 
these, in contrast 
records where the 


important th the 


early 


lat 


al 
ivaldi 


ret 
rightly 
4 musician can 
perfect liveness 

mfused, nor too dead 
ow music should 
ultimate in rec 


the 
tant not too 
If y 

really 
wding, try 
super-duper show 
sound is m 


works 
amiabk 


Dvorak 

Italien” 
unpompous chorus of 
‘unicula” to amuse you; the 
good, Romantic 
very concise 


are 
and 
“Funiculi 
Dy 
work, very exuberant, not 
The Prokofieff Sinfonietta 
18, revised 20 years 
the l 


Tak a 


sed at age 
forerunner I 
and will 


starker 


artly comp 

“Classica 
you accord 
written later 


ater, is a 
Symphony’ 
l the 


gly 


are like Alexander Nevsky 
sively dark and mysterious.) 
Take similar Viennese 
from the Society, done very 
the same 


Haydn, Symphonies #7 (“Midi”) and +8 
(**Soir’’}. Vienna Chamber Orchestra, 


Litschauer Haydn Soc. LP 

HSLP 1016 

Haydn, Symphonies #87, #89. Orch. of 
Vienna State Opera, Hans Swarowsky 

Haydn Soc. LP 

HSLP 1018 

Haydn, “Melk" Violin Concerto in A. 

Vienna Collegium Musicum, Heiller; 

Edith Bertschinger, violin 

Haydn Soc. LP 

HSLP 1017 (10”) 

for the Redoutensaal 


impres 


jobs 
much 


also these 
Haydn 


way 


Haydn, Dances 


(1792). Vienna 
Gillesberger 


State Opera Orch., 


Haydn Soc. LP 

HSLP 1022 

Vivaldi-Bach, Concerto for 4 harpsichords; 
Bach, Concerto for 3 harpsichords. Vi 
enna Chamber Orch., Heiller; C. Fuhr 
mann, B. Seidelhofer, E. Heiller, K. Rapf 


harpsichords 
Haydn Soc. LP 
HSLP 1024 


the most wondertul 
LP is the revival and re 
almost ideal conditions in 
{ the tremendous list of un 
and Vivaldi works, espe 
Of those 104 symphonies 


To my mind thing 
to me out ol 
under 
every respect 


Haydn 


the former 


cording 


known 
cially 

until last year only a dozen or so had ever 
heard; now month ! 
1ave a methodically 


been after mont we 


} increasing flow f 


STANCOR High Fidelity OUTPUT TRANSFORMERS 








| o pe LeveL 25 warts | 








200 Sot inc 
FRtQuency 





2c 
im CYCLES PER SECOND 





Curve represents on average response of the ten transformers in 


this series 
current Stancor stock 


+Idb 
Premium Cuality at''Low Cost 


Stancor has taken advantage of the most advanced design and 
manufacturing practices to bring you a series of output transformers 
combining outstanding audio response with very moderate cost. 


Units used for this test were drawn ot random from 


FROM 20 TO 
20,000 cps 


Extensively interleaved “trifilar” windings, extremely tight coupling, 
and careful electrical balance result in audio fidelity to please the most 


critical specialist. An inexpensive, 


but thoroughly practical, type of 


mounting is used since elaborate shielding is not required at the audio 


output power level. 


Listed part numbers have a maximum power level rating of 50 watts and provide a wide 
selection of impedances for popular amplifier applications. 





PRI. IMP 
(P-P) 
IN OHMS 


SEC 


imp 
IN OHMS* 


MAX. PRI 
o.c 
PER HALF 





1500 


16 200 moa 





2500 


_ 16 150 mo 





3000 








5000 


, 16 175 mo 


16 | (150 ma 





9000 


_16 bei 100 mo 





1500 


200 ma 





2500 


150 mo 





3000 


175 ma 





5000 


150 mo 











9000 








100 mo 








For complete specifications and prices of more than 450 


stock port numbers, 
formers, 
tributor for a copy or write direct. 
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including other high fidelity trans 
see the current Stancor catalog. Ask your dis- 


STANDARD TRANSFORMER CORPORATION 359 tistonw avenue, cuicaco 18, 1LLINOIS 
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beau come through per 
rate note 
and \ lovely recordi: 
gs Pardon my en 
and recordings 
has 


layed ; 


brand new, utterly unknown Hayd: 
tifully performed—music that is top 
listening and top rate in artistic 
in these later Haydn Society rec 
absolutely top rate from the recording 
processing angle. Most of the musi 
been known on paper but seldom { 
‘Melk” Concerto—dug up only 
after nearly 200 ye f vanishment z unt ho 
the string 24 dan for the fa 
Imperial Dance Redouter 
make top rat rded 
not even k1 ) exist on paper 
i lew years ago 
}ach works are 
utterly 
blend t 
)}; you'll 


can be 
value 

rdit 
nese 


musk 
the ast m of 
year 


and 


thi 


music 


numbers 


der ) 


was 
wert 
ften rather 
g and quite 


uipment 
equipment 


ittu 
never hear 


harpsichords together again 


but the 


e sharp. 


results here are 


col 


three ; what count for 


harpsichords 


highly red hary 


GOODMANS 


HIGH FIDELITY — 12’ P.M. 


vite AXIOM 150 


SPECIFICATION 


Frequency Coverage 
40 15,000 c.p.s 


Overall Diameter 


ie 12-in. high fidelity unit has a twin-curvilinear dia- 
phragm (patent No. 451754). A carefully designed magnet 
assembly using anisotropic material provides a total flux of 
158,000 maxwells on a 1j{-in. pole. The back centering device 
is a dustproof bakelised lined disk with concentric corrugations. 
The combination of these features gives this precision-built in- 
strument an oustandingly wide coverage from 40 to 15,000 
c.p.s. free from Sass modulation effects. An ideal high fidelity 
reproducer for the record enthusiast and the connoisseur of 
wide range reproduction, it gives exceptionally fine 
transient and frequency response. 


musical 


U. S. NATIONAL SALES 
WILLGOLD ELECTRONICS SALES CORP. 


Fifth Avenue, New York, N 


New England Office 
hambe 


Harold A. C rlir 

Milk St., Boston 9 
Pacific Coast Office 

Perimuth-Colman G. Associate 
335 Flower St., Los Angele 


Chicago Office 
Harry Halinton ¢ 
Mas ¢ N. Mich. Ave 


Canadian Office 
A. C. Simmonds G Sor 
Calif 1 Merton St.. Toront 


Manufactured by 


GOODMANS 
WEMBLEY, 


INDUSTRIES 
MIDDLESEX 
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heard 


vinced that they represer 
jlogist-performer-engineer col 


Hayd 


let ak Ol {. 


fectly distinctly and every 
on the piano 
g are all of these 
thusiasm for these Vien- 
I honestly con 


I’m 
t the most memo 


as never 


but 


I expect to 
enthusiasm 
Westminster 
coming months 
ng: the earlier 
(they are issued in 

well recorded and 

with over 

ne distortion, on wide 
Anything over WLS50-10 
1 xiety HSLP #1010 
well have beer 


ms than the re 


cessed 


may 


r editi 


“58. 


12-31.3 
Overall Depth 
6-17.6 cms 
Fundamental Resonance 
¢.p.s 


cms 


Voice Coil Diameter 
134 in.-4.4 ems 


Voice Coil Impedance 
15 ohms at 400 c.p.s 


Maximum Power Cap 
15 Watts Peak A.C 


Flux Density 
14,000 gauss 


Net Weight 
12 tbs. 13 ozs 
5810 grs.) 


Finish—Crey Rivelling 
Enamel 


LIMITED 
ENGLAND 


AUDIO 


Piano 


Schubert, ‘“Wanderer’’ Fantasy, op. 
Four Impromptus. Orazio Frugoni 
Vox LP: 
VL 6690 
Schumann, Fantasiestiicke, op. 13. a 
Rubinstein RCA Victor 
45: WDM 1335 
(3) 
LP: LM 1072 
(Ya) 


15; 


Arur 


b) Jacqueline Blancard 
London LP: 
LPS 210 (10”) 
Chopin, Five Nocturnes. Maryla jonas. 
Columbia LP: 
ML 2143/10”) 
Chopin, Four Ballades. Robert Casadesus 
ML 2137/10”) 
Chopin, Twenty Four Preludes. Guiomar 
Novaes Vox LP: 
VL 6170 
Waltzes. Alexander 
RCA Victor LP: 
LM 1082 


the most diff 
the 


compares 


Chopin, Fourteen 
Brailowsky 


weakest 


LP t 
it, those w stick 
strong ports 


t t 
mes to 1 


| themselves agains 
or 78 competitior 


plenty of pi 


sentte tie Sead 
iralness due t 


cess but 


LP pr 
angry 
is good piano 


record buyers 


disagree more 
ere else. I cite 
hubert “Wand 
piano 
ear the end of 
for f 
pitch, big, full-sounding bass 
withou 
unpleasant 


idea of good 
pecially 1 
recording engineers rete 


natural percussiveness 


metallic thump so 

recordings A tremend 

How is it My best guess 
amply spaced _ live 

2) distant mike, pro 

to perhaps 15 feet away 

Schumann 45 (I don’t 
thin 

considerable 
listortion on some n 

g lack of bass. The same musi 


natural and full, wit! 
' 


nano 


done 


The 
”y Rubin 
ring, with 


stein 


Ss more 

igher recorded leve 

m by Blancard is most 
horoughly enjoyable; Ru 
citingly brilliant but cold 
points. If you don’t believe 

elf. The Brailowsky waltze 


Londor 


me 


wi 
trv 


LP (a 
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later release) are much better in respect to 


thinness and waver, though the level is very 
low (not necessarily a liability since RCA 
surfaces are superb) and bass is still 
weak 
Columbia's piano ’ 


is very interesting—for 
it represents perhaps an engineer's concept 


uf gevection to tecncal pects The tM MOLVA MD CL LLL DMS 


est recordings—such as the Chopin No 
turnes and Ballades—are quite free of peaks 


sloppy transients, mostly free of waver ay ILLIAMSON HR-15 AMPLIFIER AUDAK 
But Columbia hasn't satisfied the musical ms KIT ~ ” POLYPHASE PICKU 


ear as has Vox (above) and the differenc« Wide ronge performance on standard of micro 


can only be in mike technique. Columbia r groove records. The L-6 head is of studio quo! 
lent! . l = } ity with mony exclusive features. Models for 
evidently lavors a Close-to technique, with ; studio and station use, for home changers ond 
the mike possibly three or four feet from the home use. Vertical-lctera! models also. 
piano im a large studio. Results: a hard 


j * : ° L-6 head for studio... ... . $20.70 
metallic sound, with much of the mechanical Oe aed 4 
noise coming through, a lack of true sing p ’ ee L-6G for Gerrard . 23.40 


ing quality, and above all a lack of the a L-6G for Webster. . 
proper liveness. Too close! Matter of opin The famous Williamson HR-15 amplifier circuit... R-2 for lateral records.... 14.70 
. , " ; now available with the original Partridge trons- - 
jon, Of course ut ¢ iano-minded engi formers built to Williamson's specificotions. Build 12” Avudok arm ........ 13.80 
| . Be 
veers should study the lu : m ¢ this kit in 3 hours or less, and enjoy sound of a o 
A-B test th tl ( ly qvollity you never heard before. The HR-15 is o WO arm .... ee eees 19.80 
shh: a en : 2-Chossis power amplifier for use with tuners or $6" stedie erm ........ 39.00 
Vox recording other front ends having own volume and tone con- 
\lus lor ’ ’ rl n ] ; trols. All American triodes, 2-6SN7GTY, 2-807, 
Musically, Jonas’s Nocturnes, mostly soft or 68G6G in PP output, SV4G rectifier. Response Electro-Voice No. 636 
music, are beautifully played; the record ma + .5db, 10-100,000 cycles Output impedonces - ea 
ing doesn’t involve mu loud playing and S 1.7 to 109 ohms in 8 steps. Absolute gain 70.8 Slim-Aire Dynamic 
7 : db. 20 db. of feedbock around 4 stages and the 
: . - 7 output transformers. Kit is complete with Tubes Microphone 
are the opposite very loud, hard, unieel ‘ Punched Chassis, Pre-wired Resistor Board, Sockets 
ing performance made doubly hard and ugly Genuine Partridge Ovtput Transformer, and All An omnidirectional microphone 
by the close-to piat ording technique Necessary Ports $75.00. 
No distorti ] rically speaking ; 


splendid hnical ) atx ug ! x SPEAKERS 


sound as 1 ! wdine I’ styling to the sound pick-up 

heard! The Novaes Preludes, whi ron f:9 ALTEC 604B field. Measures only 1°1/16 
i MK he up to | 

Novaes’ 

nd the prel 


emphasis or 


so sounds good e Casadesus Ballades 


designed specifically to bring 
the advantages of slim, trim 


Speaker and net in diameter, does not obscure 
work incorporate ‘ performers, reduces problems 
7» wany cow features ( of PA staging. Output level is 
m including lower 
crossover frequen 
cy, redesigned high fre 
mae quency chamber. Ha» audience-participation shows 
n proof ve d ‘ ' } mm extended frequency Impedance selection made at 
Schubert “Wanderer” r ling ) Mi range. 60 horizontal plug. Eithe: Hi-Z or low imped 
6690 orded by tum n mm 40 vertical coverage 
N ol 1 idio Pro« , crossover 1000 cycles, impedance 16 ohms 





‘5 mpaniment’ equal to that of microphones 


ot enough 


melodies 


four times os large. Handy for 


ance (150 ohms) selected by 


oper connection of cable 
and l ) f course me power rating 3C watts. 15” diameter proper . 


60 
How come h cord was tape 1 me 604B specker, less network $140.00 leads. Frequency a 
der Vox's supervisior rding to »x" N1000B network $ 19.00 to 13,000 c.p.s. substantially flat 
ideas of mike I he Columbia-label r Tel oh w bure 2-1500 $39.00 net 
records above verhaps done in the - elephone: xemburg 2- 
same studio—but ac eee 6 .s = hia'e ster VISIT THE MOTE: In view of the 
ywn ideas of mike set-up. Perhaps my re " AUDIO- ear, Age eT ed , rapidly changing mer 





marks have even more point? Interesting me . ket conditions, el! 
situation, anyhow. WI good piat ‘, prices shown ore sub- 
es itheut 

e 4 ment...all these [I : . y orks ee = 
WORDS AND MUSIC items and mony more 10) I. notice ond ore » 


: on working display 
The Candid Microphone, Vol 1. Alan Funt at all times. 





Columbia LP 

344 

Saint-Saens, Carnival of the Animals— 
with Interpolated Verses by Ogden Nash. 
Andre Kostelanetz G His Orch. Noel 


Cowerd Columbia LP NEED BACK ISSUES? 


ML 4355 
Increasingly—thanks to radio and T'\ (] August 1948 February 1950 


we're getting novel combinations of words OC) September 1948 [ ] March 1950 
and music on records. The Candid Mike June 1949 [ ] June 1950 


= > sun yest plain pr a joke a=, [] September 1949 (_] July 1950 

ral rather ouching eavesc ropping FOO rr ry 

for an evening’s fun, at least. Remarkably November 1949 August 1950 

good tape quality on the portable candid Le December 1949 , September 1950 

part. The Saint-Saens-Ogden Nash mix (_] January 1950 October 1950 

ture 1s pure inspiration, both members of 

the team benefiting. The elephant, for in- Issues to June 1950—50¢ each July-Oct 1950—35¢ each 

stance, who's “equipped with handles at : 

both ends” according to Nash, and played 

musically by the double basses A de Payment must accompany order. 

Se ees, oak 2 ey aS eae Circulation Dept., Audio Engineering, 342 Madison Ave., N. Y. 17, N. Y. 
eden Nas imself instead o he 00 

fancy Noel Coward 


eta ' i‘ 103 West 43rd St., New York 18, N. Y. 


Oy REE. eat BEEP a 
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NEW PRODUCTS 


@ Distortion and Nolse Meter. Sim- @ Comparator Bridge Kit. Combining 
plicity of operation is featured in the both economy of cost and dependability 
new Type 35-A Distortion and Noise in operation, the new Eico Model 950 
meter recently announced by The Daven R-C-L bridge kit permits instant com- 
parison of any resistance, capacitance ot 
inductance with any similar component 
is a given standard. The instrument is 
capable of test very type of resistor 
from 0.5 ohm » 5 negohms. Capac 
tance range ( to 5000 uf. For 
leakage test ’ of variable voltage 
is included in the un with a range of 
0-500 volts. All me rement ranges are 
calibrated « the front panel 
eliminating ’ need for external 
charts or mult 1 Model 950 R-C-L 
Company 191 Central Ave Newark 4 
: ot to be confused with meters em oscilloscope. Sweep frequer 
null networks which require , cps to beyond 50 ke. Vertical 
frequency and phase adjustments eo, response is f within 3 db fron 
reading, the fundamental circuit . - 2 me. Horizontal response is flat 
A comprises a series of eight bos db from d.c. to 100 ke. Incoerpor 
jection filters covering the A . z . t } i blanking amplifier 
0 to 
high-quality wide-rang high J at es ig i maintains a swe 
gain amplifier. There are no tube circuits ge i f 1 o of ot less than 


15,000 cps, followed by a ae ao - “ . synechre ing amplifier, and a circuit 


r other sources of inherent distortion > 4 ‘ ies ection sensitivity ex« 
between the input of the 35-A and the . \ . { ts/i nique is the instrument 
filter network input. Consequently x 5 é ity te produce wave forms with 
t levels of distortion « b : nicrosecond rise time, and 10 square 
cccurately measured over 1 wide leve v é ‘h instrument is r tionally 
range. Distortion as low a 1 per 1 : sd compat neasuring only 9«6*14% in 

in be measured at full s« i : ‘ ei but 17 Ibs. Complete techni 
flection with © dbm input and oise 1 ivailable from Hycon Mfg. Com 
neasurements as low as -80 dbm can be y 2. Colorado St Pasadena & 
obtained. A 4-page bulletin is available step-by 

. alla od 

n request from the manufacturer . 
° , Bas pecs @ Phonograph Pickups. Br 
@ Pre-amplifier-Equalizer. Con : rs ? — meee ther into the field of audio 
rf ne recordings will find i s enoto ‘orporation, Elmsfo 
the new Model A100 pre-amplific ‘ l — ’ é um i l of Titone 
zer recently announced by Brociner 


nies Laboratory, 1546 2nd Ave for 


iphs. Three 


by selector 


i intermodula 
control range i 
it 40 cps, and 
10 db to minus 
mpensated volum 
frequency respo 
educed. The am 
pact easurin include two additional models—the Playal 
aids th Oe ie iti ; vit replaceable stylus, and the Turn 
netic pickups, the Model A100 ‘ ‘ lesigned as its name impl 
aoe sng sail ie naemelenas : provide separate points for LP's 
LP records as well as for all domestic ‘ . Se Se Se Se Sere 
ind foreign standard recordings. Simil pasha ; — ees See 
hs ent Malet Sk the coe me : ‘ ckups f u wide frequency respor 
ides increased ¢ thus suiting it a moos as Srenee 
low-lnvel Gynsisite ‘nickued ffe« mperature ind 
sutput impedance permitting changes 
onger output cable without lo 
hs Model A100P includes 


T —_ 4 a Plug-In Assemblies. A complet« 
power supply ve manufacture! . , 


plug-in assemblies and housing 


ise with coils . crystals 


supply full details without charge 
lar components is now be 


@ Test Laboratory Facilities. C.J. Le Diet ign and Manufa 


He 


tablis ’ t ff laboratory facilitic f 


consultant, announces the es 


tests of amplifiers, equalizers, filters, and 
other audio apparatus. The ice ure 
ivailable to individuals 1 i io Rauland-Borg 


son S$ Chi 


who have need 

ments special > calibratior ri 
their equipment or laboratory work o @ Miniature Wide-Band Oscilloscope. 
for further information, contact ¢ Many feature rmall fi 1 only in 
Lel 133 West 14th St.. New York 1 laborat« juipr i ire incor 
N tal 


ephone-—C} or } new n miniaturized 
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JENSEN @ LEAK @ LIVINGSTON @ MARKEL @ MASCO @ NATIONAL @ NEWCOMB @ PENTRON® 


bi these © ; Ne te” oe ae 
it’s ee be 


ing Company Grandview Mo Desco 
plug-in units are made in a wide range of 
standard sizes, all of which are described 
and illustrated in a technical bulletin 
which wiil be supplied without charge by 
the manufacturer 


@ New Speaker Models. Further ex- 
panding the Oxf« li of loudspeakers 
ire eight new r ‘Is including two wea- 
therproof units for outdoor application 





THE RADIO CRAFTSMEN 
RC-10 TUNER 


Engineered for the custom builder, 
the music lover, and the architect 
this FM-AM tuner is now recog 
nized as being one of the best in 
the field. Double triode audio amp! 
fier with negative feedback handles 
up to 3 v. output at less than | 
distortion 


NET $131.50 


RC-2—Pertect companion amplifier to 
above NET $42.90 


H. H. SCOTT 210-B 
DYNAURAL AMPLIFIER 


A significant improvement in the 
reproduction of fine music. Im 
proved DYNAURAL noise sup 
pressor virtually eliminates record 
surface noise without effecting 
highs. DC operated pre-amplifier 
Adjustable filter control. Individual 
bass and treble controls. Frequency 


12 to 22,000 cycles 


a pin-cushion type for auto-radio re 
placement, and a group of standard elec 
tro dynamics. Technical information is 
available on request from Oxford Electrix 
Corporation, 3911 S. Michigan Ave., Chi- 
eago 15, Ill 


@ Reversible Motors which can be used 
as single-phase induction motors, single 
phase capacitor motors, or as two-phase 


response 


NET $219.52 


UNIVERSITY MODEL 6201 
COAXIAL LOUDSPEAKER 


Provides uniform efficiency through- 
out the complete range of repro- 
duced frequencies. By providing 
a large diaphragm capable of ex- 
treme excursion coupled to an over- 
sized voice coil for the low fre 
quencies, and a smal! diaphragm of 
extremely small mass for the 
highest frequencies, a uniformity 
f performance is obtained which is 
vastly superior to a single unit 
speaker. The cobra shaped tweeter 
employed in the 6201 incorporates 
a new theory of horn design. It 
provides a high frequency of sound 
which blends with the low fre 
quency sound of the cone speaker 
Response 45 to 15,000 cycles 
Impedance ohms. Power——20 
watts 


NET $44.10 


moters are now being produced by Bar 
ber-Colman Company of Rockford, Ill 
Shading-coil circuits can be designed for 
impedance or transformer coupling to 
vacuum tube plate ircuits 

Continuous duty ratings up to 1/50 
h.p. are available in the two-phase sery 
ice, and the motors are available in four 
different frame sizes either with or with 
out gear reductions, open or closed. All 
models are characterized by high starting 
torque, and are well suited to servo 
mechanisms and remote positioning de 
vices 

Literature and more detailed informa 
tion may be obtained from Small Motors 
Department, Barber-Colman Co., Rock 
ford, Ill 


@ Combination Drill and Saw. Truly 
unique is the Stickleback Drilsaw, a hand 
tool which may be used to drill a hole 
and then to saw any desired shape in 





We are still keeping “open house.” Drop in and hear our equipment 

reproduce your favorite music with such fidelity as to amaze even the 

most discriminating artist. Visit our Furniture Rooms and see the largest 
display of Radio Furniture in the country. 


» . ~ — “- A 
pre! cag —— os +> cng - t 0 mt A > D Fb A D | 0 i N C 
diameters up to % in. the Drilsaw has ag 


a wide variety of potential applications 


for radio, TV and telephone installation 69 Cortlandt Street, New York 7, N. Y. 


DIBLDITA BWILSGIM COOVIIHD-VIASTIMEW-ASALISUZAINNG IGOW-INNOUINBALOIUNHSELIONS “H “HE LNH-O-NINENINSLIVED OCIGVESNOIVES BWOLIONd CONININIIGO XN TIOWBId 
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men, as well as for carpenters and cabi 
net makers. Distributor is Tec Imports 


|new!| 1951 ALLIED catatoc o, Mage Rng Pom etn 


iccessories Amplifier Corporation of 
America, 398-4 Broadway, New York 1 


| World’s Largest Stocks 
free! ELECTRONIC SUPPLIES 
: Rhee §=6 for INDUSTRY and 
Mee BROADCAST STATIONS 
Guide 


ote ae 


Allied Redie 


ee NW. ¥ 


One Complete Dependable Source 


for Everything in Electronics : 
Simplify your purchasing—send your consolidated "a ee a eee se Lee Canes wane 


Magneribbon is supplied or oO sing 
orders to ALLIED—the single, complete source for te am red auntie 7 in i is Wien "4 t 
all Electronic Supplies. Depend on ALLIED for the We Specialize in Electronic ill standard recorders. Each reel includes 
world’s largest stocks of special tubes, parts, test Equipment for Research, it metal leader to facilitate threading. Al 
instruments, audio equipment, accessories—com- Development, Maintenance ee Oe ee Soe Se eee Cee 
plete quality lines of electronic supplies. Our and Production Operations well within R I A standards. De oe 

circulal if iMading rices ai v er ob 
expert Industrial supply service saves you time, tained by writine f viene te ad ones 
effort and money. Send today for your FREE facture? 
copy of the 1951 ALLIED Catalog—the only com- 
plete, up-to-date guide to Electronic Supplies for SEND FOR - _ mame 5 ~te Speen. Fy 

1 horizontal dispe ingle 


Industrial and Broadcast use. FREE 1951 deg., and wwer inpwt capacit 


ALLIED RADIO CORP. Bias oe 


833 W. Jackson Bivd., Dept. 17-B8-1, Chicago 7, Illinois 


is now distributing to jobbers 
new premium-quality recording tape 
narketed under the trade name Magne 





70 db. Dynamic Range on Discs’ 


This dynamic range is now possible with Fair- * Measured in accord- 
child Thermo-Stylus Kits—available for the ance with NAB Record- 


four cutterheads listed at the right. ing and Reproducing 
Standards: Section 1, 


WHAT IT IS: A kit of special styli with Peregraph 1.85. 


miniature built-in heating elements, a cutter- 
head adaptor and a heat control box with 
calibrated meter. 
WHAT IT DOES: Applies thermoplastic prin- 
ciples to disc recording; polishes the groove 
and minimizes mechanical loading of the cut- 
fote, * 


ter by the disc material. 


RESULTS: 
® Reduces basic surface noise at least 20 db. ae | ee ee 


_— industrial application, the 


@ Minimizes frequency discrimination at in- « f 
nermost diameters. AVAILABLE FOR FOLLOWING new Racon Model RR-40 dual speaker is 


ideally suited for installation in rail 
@ Eliminates most difficulties due to produc- CUTTERHEADS 


tion differences in blank discs. FAIRCHILD 541 
. : RCA Mi-11850-¢ 
Thermo-Stylus Kits are easy to install, easy PRESTO 1¢ 


to operate. Complete instructions are supplied. PRESTO 1D 


Send Bulletin TS-1 about 

] f /R CH/L D THERMO-STYLUS KIT 
RECORDING EQUIPMENT 
/ “ My Nome 


Company 


Address 
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road stations, steel mills, factories, and 
other similar spots where immunity to 
acid fumes and easy servicing are prime 
requisites. Entirely weatherproof, Model 
RR-40 consists of a non-corrosive center 
aluminum casting with a steel-bell re 
entrant speaker at each end of the open 
ing. Lower cut-off frequency is 350 cps 
ind dispersion angle is 45 degrees. Nor 
mal operating capacity is 40 watts. Full 
details of the M« tR-40, as well as the 
remainder of the complete Racon line 
may be obtained by writing Racon Elec- 
tric Company, 5 2. 19th St.. New York 
N. ¥ 


@ Adhesive Nameplate. Metal-Cal 
new self-adhesive metal nameplate, re- 
quires no drilling of panel holes, no 
screws, rivets or other fastening devices 
ind can be quickly applied to any smooth 
surface on metals, Bakelite, glass, wood 
paint or enamel. The nameplate is made 
of .003-in. aluminum foil anodized and 
dyed to government specifications. Per- 
manence of markings is assured by the 
processing which makes them a part of 
the foil itself. Metal-Cal has passed rigid 
salt-spray, humidity, abrasion and tem- 
perature tests. Samples and complete 
technical data may be obtained upon re- 
quest to C and H Supply Company 
Metal-Cal Divisior sjoeing Field, Seattle 
Wash 





Studios were fortunz in choosing 35 
mm magnetic | rding s with the 5 
and 6 mil base thickness, as this base thick 


prevent 
} 


which 


igh was 
it becomes 
re-running 


necessaby 
an extended-arn 
inal and the print of 
at the same 


Mag 


plified many of the latter the prep 


aration ol a picture t “Ds are com 
monly called “dubbing” or “re-recording.” 
With magnetic recording it is possible to 
prepare many complex composite tracks for 
temporary use during assembly because the 
process is sufficiently “noise free” to per 
mit five to six successive transfers without 
becoming noisy 

In addition to the magnetic recording 
work which is going on, several new micro 
phones with interesting possibilities have 
been under test. One which has performed 
very well is the German Telefunken Model 
M7 Directional Condenser Microphone 


Complete, fc 
console installaticn witt 
single or dual track heads 


Concerton 


@ The professional quality tape recorder you |a\e been waiting for! 
NAB standards; triodes throughout; 40-15000 -ycles at 15”, 40-8000 
cycles at 742”. Three motors; flutter less thai Ite 
better than 50 db. Three heads for simu!tane< 

back. Quick change from single to dual track 


FISHER RADIO CORPORATION - Distributors - 45 E. «/ 1! 1. Y. 


c. 


Magnetic Recorders Co., 7120 Melrose Ave., Los Angeles Calif. 


DOESE 








Over the past few years AUDIO ENGINEERING has 
proven itself a valuable reference work worthy of a 
permanent place in your library. Many of the 1950 
issues are exhausted, but you may have a complete 


bound volume of new copies for the entire year. 


Order Now Limited Supply 


$8.95 


Radio Magazines, Inc., 


342 Madison Ave., New York 17, N. Y. 
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PB i] () MAGNETIC 

= PLAYBACK HEAD 
Treck width O2 inch 

Geod High Frequency Response. 

Minimum wear on tape. Write for 


details. 


ee $35.00 


CINEMA ENGINEERING COMPANY 


1510 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA 





Export Agents: Frozor & Honsen, itd. * 301 Cloy Street + Son Froncisco, Calif. U. S$. A. 











Now Available! 


audio 
anthology 


Paper cover . . . $2.00 


Distributors write for quantity discount 


The long awaited compilation of reprints from early issues of 
AUDIO ENGINEERING, most of which are unobtainable. 


Contains 37 articles on the following subjects: 
© Amplifiers @ Phonograph Equipment 
® Speakers ® Tone and Loudness Controls 


® Noise Suppressors ® Dividing Networks 
These articles have been of great interest to readers of AUDIO ENGINEER- 


ING over the past three years. Assembled in one volume, they comprise 


the most authoritative reference work for the audio hobbyist 


-—— — — ———-CUT OUT—MAIL TODAY 


Book Division, Dept. A9 

Radio Magazines, Inc. 

342 Madison Ave., New York 17, N. Y. 

Sirs: Enclosed is my [] check [] money order for —_____———- copies of the 
Audio Anthology. 


(Please check one) () Paper cover (C Board cover 


Name (print carefully) 





Chis microphone utilizes two gold-sputter¢ 
diaphragms and shows a highly directional 
cardioid pattern. The head weights only 
six ounces and with American type minia 
ture tubes replacing the German pre-amp 
tubes, a very small light assembly is 
achieved. This microphone is under limited 
production of approximately thirty 
month im Germany at present 
price quoted was $68 for the head on! 
price is subject to some fluctuati 
of the variable exchange rate. Inquiries may 
be directed to Mr. Gerhard Muller, Adolf 
strasse #18, Steglitz, Berlin, (| 
tor Germany 

Another new microphone of 
lynamic unit made by Philips 
is supplied to the customer with an ac 
calibration curve of its response 
microphone is distributed by Philips 
resentatives in this country 


AUDIO PATENTS 


[from page 3] 





plate output at higher frequencies due t 
stray capacitances across its high in 
pedance. When this happens, the feedbacl 
irom the upper power tube to the inverte 
cathode drops off as well. Since that feec 
back was responsible for some of the volt 
age going from inverter cathode to the 
lower power tube, input to the latter tends 
to drop too, aiding balance. Over-all fre 
quency discrimination is lessened at the 
same time, however, because the new fee 
back circuit tends to keep the output of the 
upper power tube steady by lowering it for 
strong signals—the inverter cathode voltage 
having, of course, a strong effect on plat 
output 

The writer has always found inverse 
feedback logic the most stimulating kind 
of mentai acrobatics, but feels it too ix 
volved to be safe with only one man in the 
act. Is the logic in the last paragraph cor 
rect? Contributions from logician readers 
are welcome! 


Telephone Line Connection 


T'wen S. Wang of RCA has patented 
vacuum-tube circuit which substitutes fe 
the hybrid transformer used in some tele 
phone arrangements. Mr. Wang’s purpose 

ig to the patent (No. 2,511,948) 

» couple a radio receiver and a radio trans 
mitter to an ordinary subscriber telephone 
line in such a way that signals going to the 
line from the receiver will not feed bach 
from the line to the transmitte 

As the circuit diagram indicates, signal 
from the receiver passes thrpugh an am 
plifier tube to a transformer, the secondary 
ot which is connected across a two-way 
phone line. Signal from the line passes 
through an amplifier tube to the trans 
mitter. Ordinarily, of course, the commor 
onnection of the output of the receiver 
amplifier and the input of the 
amplifier would couple the receiver to 
transmitter 

Mr. Wang eliminates this coupling, how 
ever, with a third amplifier tube whicl 

iples the receiver directly to the trans 

The signal introduced into the trans 
from this third amplifier is 180 deg 
out of phase with that transmitted throug! 
wo other tubes. When the signals 
paths are equal in level at the trans 
mitter, they cancel and net coupling between 
receiver and transmitter is zero. The pi 
tentiometer adjusts the level of the signal 
through the longer (and higher-amplifica 
tion) path for exact cancellation 
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NEW LITERATURE ine Jone rR 
e American Standards eee, 7¢ FOR 
ihn evan ea Ma. a, 


, Z224.7-195 iz le ‘ se whi 
gin one lg se AIR-TONE HEADQUARTERS 


cedures for factor ests of equipment ‘ FOR MAGNECORD 
nc : Pepeen “ip . Ase JA Recorder 6 poe ge 


upert 





under the 
Society of 
y e ned upon re y ‘ V alue 
ttan ( fifty ce t publisher 7 $499.50 


@8.8. White Industrial Division 
White Dental Ma ’ Jf 
40th St., ork 1 us recel Melatesh Amplifiers 
ssued a 2 n ooklet outlining ‘ Highest qua e 
principles o € ble sha ‘ F range. Frequer 
! tio ul plus or minus 
r minus 2dt 
t tior lowest nm e ev 
50 W-1 for less than 1% distortion 
ntinuous single trequency 
rating 
© Kepco Laboratories, Inc., 14i%-l4 41st ¢ 50 watts RMS—Peak 10 
Ave Flushing, N. Y. will mail free new $249.50 net 
literature illustrating and describing the 20 W-2 for less than 1% distortion 
« Continuous single frequency 


the pul 


Kepeo line of oltage-regulated power ting 
supplies Models shi 1 cover a e x “emete RMS—Peak 4 

range of research r development re : $149.50 net 
quirements 





@ Allied Electric Prodacts, Inc., 76 © 


St., Irvington 11, N. J. is now eirculatin DEMONSTRATION SYSTEMS 
an \-page three-color ON DISPLAY 


owing « lie nd Sheldon 

= SS ee Paw Bees ig ey ~s ong AT OUR SHOWROOMS 

time are Sheldon Type R-40 ood, spo 

ot sinse Nasaee, oR of teh ane Seat SOUND & RECORDING COMPANY 
conventional luminized ‘reflector lamps 1527 CHESTNUT ST., PHILA. 2, PA. — RI. 6-8388 
ited life ~ 


@ Lefax Publishers, 
is listing over 2000 ti 
size technical | 

catalog. Subjects \ 
erse items as Hydr 
General ath, Teley 
motive E neering 


mailed free on request 


@ Fairchild Camera and Instrument Corp., 
88-06 Van Wyck Blvd. Jan 

has available in booklet fo 

of an address by W. J 


use wee operation of the “aire naaote ¢ : } MODEL 6200 


tion the Polar Lar mera for 


oscilloscope recording. Ot exceptional in- | i WIDE RANGE 


terest to anyone I . ' 
manent recording of illoscop . 
illustr ate “steer xe obtai SPEAKER 
sut obligatior 
ddress 
indisputably 


Broadca 1 ’ 

* — va nay oo riatcteatigd ae 5 ! today's best 
- - buy in a 

Whether for the home or for use 
in a sound re-inforcement installation, specify top quality, 
UNIVERSITY — high fidelity reproducers ! 
with a tradition for quality and performance high fidelity 
UNIVERSITY “progressive engineering” es 
sures you exclusive pace-setting design fea- 12 reproducer 
tures, reliable factory ratings, and the advan- 
tage of specialized manufacturing know-how 
that brings you top quality products at sen- 
sible cost. Investigate, and be convinced that 
installing UNIVERSITY means installing 
the best 


Available Now! The TECHNILOG 
New and informative, ao technical cotelog with 
volvable hints on sound-casting techniques ond 
installation suggestions. Write today to Desk 


Type 


@ Tube Substitution Manual. Sylvar 
Electric Product I Emporiur Penn 
is offering ew 4 t 


n tubes, and it arranged in nine ‘ec UNIVERSITY 
LOUDSPEAKERS - INC 


60 SO. KENSICO AVE., WHITE PLAINS, NEW. YORK . d 


etc SR. “ia , e at | es 
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HOW LEADING NETWORKS 
USE (Carter CONVERTERS 


Photo above shows NBC's Tommy Bartlett 
and Universal Recording Company engineers 
making transcriptions from STORAGE BAT 
TERY YOWER by means of Carter Fre 
quency Controlled Converter 
Wherever 115v. line voltage is not available 
or hard to get, Carter Converters supply 
dependable AC power to make ou location 
recordings. Operates from storage batteries 
Used by leading networks, broadcast 
and program producers 


Recommended by Brush 
and Magnecord 


One model operates 
both Brush and Mag 
necord equipment 


ige variation 
for 6 
2, 64 
input 
Si, 53% 
Weight on 
bs Perform 


’ 1 
iu inteed 


MAIL COUPON FOR 
FRE E CATALOG 


en ques tess 


ers for re« ry mw ht 
transcription fj 
rOR CHA 

Tho 


(Gwe @Ip MOTOR COMPANY 


2648 N. MAPLEWOOD AVE., CHICACO 47 


Carter Motor Co 

2648 N. Maplewood Ave 

Chicage 47, ti! 
Please send catalog £349 with information 
m Frequency Controi Converters, and name 
of nearest distributor 


Name 


Station or 


Company 


Address 


Photo shows magnetic tape recorder 

made by A/S Proton. It requires ordi- 

nary broadcast receiving set for play- 

back purposes, sells for 1,800 Nor- 

wegian kroner (approximately equiva- 

lent of $252.00) not including radio 
set; tape speed 712 in. ‘sec. 


Magnetic Tape Used 
in Sound Letters 


SVEND ANKER-RASMUSSEN 


OPULARLY KNOW ound-letters, < uring the past season 32 reels of sound- 
p::. conception of communication tect let ere sent down to the Antarctic 
nique has been launched by the welfare ig-grounds from Norway, in reply to 
council of the whaling fleet direction. Oth 


Hvalfangstens \ 


was part of a scheme devised by the coun 


opposite 


The new idea 1 rom home contained ex 


ake jobs in tl fleet more kskringkasting 
, 


lled for entertainmer ' rat iptions of “music-hal 


Antarctic 
hone records nd local talent 


been suff t sources 


gram for the broadcast transmitter 
Antarctic if the beer rs tor fast internatio 


could 


copied by slow-motion playback 


task had { very 
f providing entertainment for the n } code which easily be 
reasot oded and 


messages 


tape recorder was there for a special 


the idea being tu excl spoken letters” t the tape 


report by Mr Ander 


convinced 


and veen the men A comprehensive 


and their families back |! 


personal messages 


ne. Tried out dur sen to the welfare council has 
ing the \ ng season, the owners of Norwegian whaling tonnage that 


ig t new system 
} 


vecame a smash hit. It had only one fault: magnetophones are necessary in the future 


that airmail charges for the reels of rec rhe experiments will be commenced on an 
season, and they will 
lines, for the 
broad 


waters 


next 
sound 


expanded scale 
i 


done on 


ings were a good deal higher than 
This will be 1 


remedied when the business 
Norway in December t an on ¢ 


calculated 
Norwegian 
Antarctic 


1¢ coming season’s programs will be in 


fleet goes out from ymmercials in 


start the Instead of casting does not apply in 


} 


next 
tional reels, small paper-core 5-minute reels I 
will be 


season 


convel 


used to get the weight down terspersed with half-minute plugs for con 
modities on which the men can spend their 
* » f 


724 Fifth 


saved-up wages when they return to their 


homeland 
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THE WORLD S LEADING 
TWIN LEAD TELEVISION 
LIGHTNING 
ARRESTER 


Approved 


$925 we 


List Price 


Protects television sets against lightning 
end static charges. Simple to install every- 
where and onywhere no stripping, 
ting of spreading of wires. More then 
500,000 in use today! 

See your jobber or write to — 


}/ MANUFACTURING CO., INC. 
6127-4 lth Ave. Brecklys 4. Mew York 


FIRST Im Telerieen Antennas end Accomeres 





* * 
e NEWCOMB SOUND 15 BETTER . 


Manufacturers of public address, mobile, 
pl ‘aph, musical instrument and wired 
music amplifiers ¢ Portable systems ¢ Port- 
able phonographs and radios * Transcription 
players ¢ Rack and pone! equipment. 

Write today! Circle items of interest 4 
indicate whet you ore a ler, 
Jobber or Sound Specialist. 


NEWCOMB AUDIO PRODUCTS CoO. 
DEPT. T, 6824 LEXINGTON AVE. 
HOLLYWOOD 38, CALIFORNIA 





TERMINAL IMPEDANCE 


»> 
jJrom page ce 


the tube characteristics. This condition 
is sometimes corrected by placing a re 
in parallel with the load. It can 
well by 


between the 


sistor 
be corrected equally using an 
attenuation pad amplifies 
and the load. Let it be required to find 
the amount of reduction of impedance 
variation that can be effected by mean 
of a 3 db pad between an amplifier and 
a speaker load Che impedance the 
speaker used rises from a nominal 
400 cps to 20 
| 


angle of 45 deg. at the high-fre 


of 8 ohms at hms with a 
phase 
quency end of its range. If an 8-ohm pad 
is used, the terminating impedance ratio 
77+ 31.77. From the chart th 
corresponds to a value of W equal to 


0.59/33 4 


magnitude by 2 
ratio of the pad, W’’ 
From the chart the 


Dividing the 
the power equals 
0.295 /33 terminal 
impedance ratio is 1.5+ 70.55, and the 
terminal 12.8 


impedance more closely matches tl 


impe dance 


the amplifier, and the reactiy 


nent of the load 


terminal impedance 
terminating 
image impedance ot the attenuator on 
the terminal impedance side 

Zr image impedance of the attenuator on 
the terminated side 

0 antilog db/10, tl 
attenuator 


impedance 


ratio of the 


An examination of equation (3) shows 
each side to be of the same form, but with 
the left side divided by the power ratio of 
the attenuator. If then a graphical 
sentation is made of WW’, the complex trans 
formation ol ; 


repre 


equations (2) and (4), the 
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FOR 


ABSOLUTE TOP QUALITY 


...at Popular Prices! 


REK-0O-KUT 
TURNTABLES 


wes 

CONTINUOUSLY VARIABLE SPEED 
RECORD PLAYER 

Plays without “wow” at any setting within it 

peed vf 25-100 R.PLM 

aried ue peration to 


ound effects. The indispensable turntable for 
IV, AM, FM bro 


Speed can be 
produce vaned 
adcast stations, dance studios 
and wher 
Plays 


record collectoys 
are employed 
TV 


musicians, singer 
ever audio-visual methods 
through any 
phonograph. Operate 
nly turntable to use 


amplifier, radic 


and frequencies or ttable power 
plants 


$84.95 NET 


$124.95 NET 


Famous 
Models 
T-12H and 


peed shif 
M. idler wit 
$119.95 NI 
$119.95 NET 


ptior 


Model LP-743 
Three-Speed 
12” Transcription 
Turntable 


Designed to meet the growing 

demand for a good turntable 

which priced between the 
deluxe models and ordinary phono motor 
and dimensioned for easy replacement of ob- 
solete motors in average consoles. Instantane 
ous speed changes 78, 45, 3345 R.P.M 
without stopping turntable or removing 
disc 54.95 net 


* As attested to by America’s top 
cuthorities on sound equipment. 
Reprints on request. 
een rs 





Ask to see REK-O-KUT Products at Music 
Stores, Radio Parts Distributors aad Audio- 
Viswal Dealers, or Write for Literature. 


REK-O-KUT CO. 


38-01 QUEENS BOULEVARD 
LONG ISLAND CITY 1 N.Y 











AUDIC 


EOIN E Fane 


This is our 
GROUP SUBSCRIPTION PLAN 


You and your friends and co-workers 
can now save up to $1.00 on each sub 
scription to AUDIO ENGINEERING 
The more men in a Group, the more 
each saves. If you send 6 or more sub- 
scriptions for the U.S.A. and Canad 

they will cost each subscriber $2.0( 

1/3 less than the price of a regular 
|-year subscription. Present subscrip- 
tions may be renewed or extended as 
part of a Group. 


AUDIO ENGINEERING is still 


® The only publication devoted 
entirely to Audio— 

© Recording | 

® Broadcasting equipment 

® Acoustics 

® Home reproduction systems 

© PA systems 

© Psychoacoustics 


(Please print 
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Name 
Address 
Position Company 
Add $ ach Foreigr 


ordered 


RADIO MAGAZINES, INC. 
342 Madison Ave., N. Y. 17, N. Y 


resulting chart may used to solve for 
the impedance ratios 


Che representation of 


SRLS he Al 
.. . Still the best value! 


1 the complex 
lane is, for this yest accom 
ed by two families " mal circles, 

constant magnitude and the other 
constant phase I quation of the 


rcles is obtamed by 


nt f 
‘ ,. _ W. E. 7288 LOUDSPEAKER 


us is equal to 


Featuring the Williamson Circuit 


A W AMPLIFIER 


AND POWER SUPPLY 
TUBES 


minat 


Out-performs original design 

Flat from below 18 cps to 
above 80 kc 

Auxilliary power output t 
supply phono pre-amp 
fier and tuner 

2-807 6.3 AC at 4 amp: 

300 v. DC at 60 ma 

Individually wired and 
checked 

Performance curve suppli 
with each amplifier 


2-6SN7 


1-5U4G 
istance equal t 
1 to Csec @ 


fovea in Fis $99.50 
DANBY FM TUNER 


WITH COMPLETE AUDIO FRONT END 
® Self-powered ® Fully compensated 
phono pre-amr 
for reluctance 
pick-up 


@ 2 mv. sensitivity 





to use as a basic characteristic. The chief 








® Tone contro! stage 

® Separate Bass and 
Treble control 
boost and cut 

® Roll-off on phon 
input—Four posi- 
tion scratch filter 


$109.50 


requested on ail orders. A!! c 
subject to market changes 


DANBY RADIO CORP. 


100-A S. 21st Street, Philadelphia 3, Pa 


POSITIVE FEEDBACK arias 


from page 19 


Aux. input jack 


® Tape take off 


satisfac = 

@ |2 tubes 

Most complete. versatile 
FM Tuner moderately priced 


Deposit of 2 


response 


hown in 





ADDRESS CHANGES— 
Subscribers to AUDIO ENGINEERING 
should notify our Circulation Dept. at 
least 5 weeks in advance regarding any 
g I change in address. The Post Office Dept 
' 1 ] 1 does not forward magazines sent to a 
reprocact . wrong destination unless you pay addi- 
d which is not n nal I tional postage. We can NOT duplicate 
copies sent to your old residence. Old 
and new addresses MUST be given 
AUDIO ENGINEERING 
RADIO MAGAZINES, INC. 
342 Madison Ave 
New York 17, N. Y. 


re of frequet 
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listeners. The NORMAL curve in 


5 was a satisfactory listening curve 
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property moving” and the blast 





in pronouncing ps was more 
the overall result was more decial Resmedinn 
Measuring > Approved for Veterans 

uring the Hollywood Sound Institute, Inc 
ind negative is dif- 1040-A North Kenm Mellywood 27, Calif 


positive feed- Specity if Veteran or Non-Veteran 
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hack loops. However, voltage readings | MAMET aK mL aks 


for negative feedback before and after 
disconnecting were taken and are shown for YOUR LABORATORY! 
in Table [. The voltages were read on 


a vacuum tube voltmeter 


TABLE | Negligible 
Frequency—cps Velee Coil Volts loading 
with the 


BRIDGER 





PhS DSSSS 


g 0 
30 
100 
00 
1000 
oo 
000 
2000 
By moving the arm on the potentiometer 
R, to the ground end, the decrease in 
voice-coil voltage at 500 cps was from 
1.0 to 0.47 volts. This does not entirely 
disconnect the low-frequency positive In bridging measuring instruments 
feedback loop and there is still positive across high-Z circuits, Model !100A’s 
feedback. Since the high-frequency loop improved cathode follower and special 
is most effective at a verv high audio jouble-shielded cable reduce cable 
> 


r F e > leakage te . 
frequency, the positive feedback at that apacitance and circuit leakage to the 


: ty hicl nsignificant. Input Z: 70 megs 
requency 1s accordingly higher ron > 
cee ‘ si Cre Ace ; » . mmf, with 3-ft cable. Output Z 

these measurements arm circuit con hms. Output /input voltage: 0.99 
KLIPSCHORN € approach to per siderations, it is estimated that the ne 
tect sound reproduction at any price—Finest we . 5 ' rd 
cotiniaritte consummately led - > nendhack at SUD oe edearen 

30 db, with the positive feedback be 
REBEL —closest appro ipschorn at 1g he order of 20 db. In other 
3 medium price 
: . wt nol 

Both offer quality consistent with the Klipsch ae positive feedback employed in 
reputation; both include j mn of ¢ ’ this way allows 30 db of negative feed 
fundamentals 3 ‘i 

back and permits only 10 db loss in the 


_ 
overall amplifier gain. Reduction in gen 


KLIPSCH AND ASSOCIATES 


Hope, Arkansas Phone 995 


erator impedance is equivalent to 30 








db of negative feedback. This changes 


at the ends of the audio spectrum. It is New LOGGERS 


actually possible to obtain negative gen . , 
For recording rapidly varying phe 


erato: impedance. This is exemplified nomena—writes 0 db per second 





case whet th feedback wa ver 10 times as fast as ordinary high 
udjusted on this ; in such a speed level recorders. Model 124: 
luce a dip in the frequency Logarithmic VM with 50 db linear 
ale, rectifier, driving amplifier for 
1 350-1500 « ire r 
ental resonance of the speaker would : ’ en CNS GEES 
, lograph. Model 124W: Identical, but 
normally produce a peak. The best feed 
: has 60 db linear range 
back adjustment provides a smooth 
curve through this region. This indi WRITE NOW FOR CATALOG a 


cates that practically zero generator im 


to pr 
oO pro 
I 


characteristic where the funda 


pedance exists. A further illustration of 


this is shown in a test where the fre 
quency-response curve was taken by INSTRUMENT COMPANY 


measuring voltage across the voice coil 
¢ ‘ Dept. — 133 W.14th ST NEW YORK ITI,N_Y 
of the speaker and then re-running the “6 


test after substituting an equivalent re 


ILLINO!'S 


sistance of 8 ohms. These data are given 


in Table IT 


CHICAGO 3 


Cen you think of @ finer way 
to celebrate Easter? Your gift 
will bring new life, new hope TABLE 2 ‘ SENSATIONAL NEW BOOK 

to handicapped children. So ieneinee Volts at Volts at ’ ELEMENTS of SINGLE and DUAL 
mony children need proper ; voice coil register TRACK MAGNETIC TAPE RECORDING 
medicol core and special train- 4 2. 5 = \ and’ 1001 APPLICATIONS 

ing. Give generously now. 


iL is 


rs “i : by A. C. Shaney 


0 

00 INFORMATIVE! INSTRUCTIVE! INTERESTING | 

x 

00 ! The book that brings you up-to 
— : date on tape recording. Com 
5000 i plete history, theory, design and 
7000 d : uses. 144 pages of FACTS! 

10000 ; Order today. Remit with 


EASTER SEAL 
APPEAL.... 000 ! 

=s order, please. Booklet 
oe ' mailed some doy 


Feb. 25 to Mar. 25 
\ further indic on is th ri AMPLIFIER CORP. of AMERIC 


398-4 Broadway, New York 13, N.Y 





18th Annual 


CRIPPLED CHILDREN ANDO ADULTS 


THE NATIONAL SOCIETY ms in 





— CLASSIFIED — 


Rates: 10¢ per word per insertion for noncommercial 
advertisements; 25¢ per word for commercial adver 
tisements. Rates are net, and no discounts will be 
alle’ Copy must be accompanied by remittance in 
full, and must reach the New York office by the first 
of the month preceding the date of issue 








WANTED TO BUY OR SWAP: Used high 
quality equipment in perfect condition. Ampli 
fiers, tuners, recorders, speakers, 2- or 3-speed 
changers J Colbert 85-08 168th Place 
Jamaica 3, N 


FOR SALI radio-phono assembly 
in one-piece solid walnut cabinet, with Halli 
crafter S-47 AM-FM chassis, JAP-60 speaker 
Webster 100-27, GE dual pickup, 7-cu.ft. in 
baffie chamber Kimsul lined S410 

York area only tox CF-2 AUDIO 
ENGINEERING 


Custom 


FOR SALI UTC-LS7 
$15; or will trade for 
10,0000 


driver 
Hi-Fi output 
former plate-to-plate UTC-LS61 
63, Peerless 8-265-Q, ete. Ralph Majeski 

N. River Road, Salem 


transformer 


trans 


Ore 


WANTED Used Magnecorder 
Ampex portable tape recorder 
and price. Hal 
Atlanta, Ga 


State 


Roper, 628 Page 





PROFESSIONAL 
DIRECTORY 








C. J. LeBer 


AUDIO CONSULTANT 


Development, Test, Custom Equipment, 
Complete Laboratory and Shop Facilities 
WES 


ve Ww 











Custom-Built Equipment 


U. S. Recording Co. 


1121 Vermont Ave., Washington 5, D. C 


STerling 3626 





RICHARD H. DORF 
AUDIO CONSULTANT 


Sound Systems Recording Installations 


Product Design Technical Literature 


255 W. 84th Street 
New York 24, N. Y. 


Phone 
Schuyler 4-1928 
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oscillator input is swept thru the audio 
spectrum. \ oltage observed at the voice 
coil exactly as shown in the 
curves of Fig 9—that is, 
smoothly and without peaks or dips 
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ENGINEERS WANTED 


Che National Union Research Di- 
vision, one of the largest organiza- 
tions in the country devoted to 
Vacuum Tube Research, has open 
Electrical Engineers and 


The work 


search, design, and development 


ings tor 
Physicists involves re- 
ot subminiature, secondary emis 


sion, cathode ray, and other more 
highly specialized types of vacuum 
tubes and their associated circuits 


and equipment 


background 


circuit design, 


have a 


Whether 


of electron tube or 


you 
or are a recent graduate and in 
terested in our field, we would like 
seek 


pos 


to hear from you. If you are 


ing a permanent, interesting 
tion in electronics, send your com 


plete resume to 
Personnel Department 


NATIONAL UNION 
RESEARCH DIVISION 
350 Scotland Road Orange, N. | 











The famous ACA-100 Amplifier — @ self-balancing 
drift-correcting, direct-coupled amplifier — the most 
satisfying musical amplifier ever designed. Based on 
early Loftin-White circuits, perfected by A. C. Shaney 
in 1936, and now brought to @ standard of quality far 
above that of any corresponding amplifier. Exclusive 
features include 

@ Push-Pull Triede Expander. 

e* quency i ig noise supp: 

@ Push-pull bi and to freq, variable equalizers. 
if you ore sotisfied with nothing less thon the best 
write today for free technical literature 





Special models for all mognetic cartridges 


Ampuirier Corp. or America 


New York 13, N. ¥ 


398-10 Broadway 





SALES HELP WANTED 
Experienced Sound Salesman or Engineer 
with thorough knowledge of high fidelity 
equipment, to sell in elaborate sound studi« 
New York Distributor 
for a man with pleasing per 
ability. Box No 


of large Exceptional 
opportunity 
sonality 


DF-1 


and good selling 
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NEW YEAR OFFER 
IN - BUILT 
TWIN DRIVE 
with 
CROSS OVER 
and 
FEED - BACK 
for 
$42 


We have managed 
Fror 


realize that 

we can obt 
our single 

been told so ofter 
sed. But when y 
lets, wh 


watts t az r I ne of t ront 
rank pickups , ard NOW for our 
airmail reply it r revolutionary 
lesigt 


BARKER NATURAL SOUND REPRODUCERS 
BCM/AADU, LONDON, W.C.1, ENCLAND 








6ND. TO ANOT} 


New Model Type 2B36B. Pri 
incrementa ! er 100 H 
2.8 ohm 7.8 ohm 


ox 4" x 

i2 it I 

duty extra 

SAVAGE TRANSFORMERS LTO., 
Devizes, Wilts, Engiand 


S108, 
ry ts 


“mits? 


10,000 ohm ct 
ec. Z 1.25 


Indusiny Notes-- 


Altec Lansing 
1 new plant in 
to supplement the production fa 
in Los Angeles and New York, and con- 
solidated the two Hollywood offices with 
30,000-sp. ft. plant at 9356 Santa 
Monica Blvd. New plant will assemble 
and test loudspeakers and amplifiers, and 
will build miniature ondenser micro- 
phone recently giver annual Electrical 
Manufacturing award f outstanding 
achievement in desigr nd development of 
product 
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California, 
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geverly Hills 


the new 


an electrical 


Crest Transformer 
dds G. G. W 
Houston 6, Texas 
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o., 2030 Harold 
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Electronic 
formerly of 
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Measurements Corporation, 
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St New York 
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ind permit n tir ‘ ‘ n r com 
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General Cement Mfg. Co., " 
Russell Ay ‘ l 
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Ave und 1¢ 
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BETTER SOUND with 
37% LESS POWER 


New 
RACON “Cobra” 
Wide Angle fee 

Horn 


The RACON COB-11 delivers greatest useful power by 
concentrating maximum uniform sound in a horizontal 
sweep of a full 120°. Vertical angle is only 40°. Espe 
cially suited for indoors or outdoors where reverbera 
tion, echoes and “hangover” exist. In wide-range systems 
using 2 or 3 loudspeakers, it's excellent too as a mid 
or high-frequency horn 

2 db Higher Efficiency: True exponential flare gives 
higher sound velocity; no sound-absorbing material on 
horn mouth; “straight 
tion caused by re-entrant members 


horn design eliminates attenua 


Better Response: True exponential flare plus “straight” 
design more uniform response 
throughout transmission range 

Crisper Non-"Boomy” Sound: The 250-cycle cut-off 


eliminates the power-wasting lower frequencies which 


produces smoother 


mar articulate quality 

Sturdier Construction: Consists of heavy 2-piece non 
casting. Finish is weather-resistant 
chromate primer. 17%" h. 


18 for any RACON 


vibratory aluminun 
grey hammertone over zin 
2%" w, 1348" d. Thread is 14% 
25-35 watt driver unit 
WRITE NOW FOR CATALOGA 
4 d Equipments Lid 
e ‘ principal «ne, 


ACOUSTICAL EXCELLENCE 


Y ie 
ACCH blechiic le én 
52 East 19th Street, New York 3, N.Y 


AUDIO AMPLIFIER 


@ Handsome appearance 


a 
© ALL TRIODES for the utmost in naturainess 


7 


@ Exclusive Brook circuits G transhormers 


© Listening fetrgue reduced to ¢ minimum 
/m 

@ Inputs compensated for any type of phono-prckup 

TV, FMA & AM receiver 

’ 


Write for Technical Bulletin, detailed Dretortion 
Anslyss G booklet Better Listening 


Brook Electronics, Inc., vep: 48-1 
© © %% Deliart Place, Elizabeth, New Jersey 
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AMPERITE. 


Studio Microphones 
at P.A. Prices 


Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 


“The ultimate in micro- 
phone quality,” says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker 

© Shout right into the 
new Amperite Micro- 
phone—or stond 2 feet 
awoy—reproduction is 
olwoys perfect 

@ Not offected by 
ony climatic conditions 
© Guaranteed to with- 
stand severe “knocking 
cround.’ 


“Kontak” Mikes 
iModel SKH, list $12.00 
Model KKH, list $18.00 


Special Introductory Offer, 


tote’ wie no Mlustrated folder 


er: ° 


spout Company. 








THE NEW YEAR STARTS WELL 


Writing this at the close of the 1 year 

we can report that our last mailing of tech 

nical data, consumer reports and catalog in- 

formation has produced the following re 
slts 


Many new Speakeasies have been formed 


udden realisation that 
trol preamplifier has ‘got everything 


ur tone-con 


rt of information we send out 
by the readers of this journal 
d s really the speaker t¢ iS€ 
when you want high-fidelity music. 

We, specialists in high-fidelity for over 
twenty years, design 
ciated equipment not to | 


ur speakers and a 
k good, but t 
und good. They look well enough, they 
even measure well, but they sound, wel 
just natural, and that is the most difficult 
thing to achieve in sound reproduction. And 
having done that, we invent a thoroughly 
good way of selling them 
One in ten of the readers of A.E. are 
now on our mailing list, and the other nine 
dgont really kpow what they have missed 
Send a dollar bill today and we will see 
that u > kept fully f what 
know about natural hig 


nformed 


H. A. HARTLEY Co. Ltd. 


152 Hammersmith Road 
London W.6, England 
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PARTRIDGE 


THE AUDIO TRANSFORMERS 
that pass all tests 


I ime, no less than 


test, has proved Partridge Audio Trans 
formers to be the most efficient and reliable 
the world 


* WILLIAMSON TRANS 
FORMERS, otf which there is no U. § 


equivalent (vide 


Output 


“Audio Engineering” Nov 
1949) built to the original specification 
omes to you for $21.00, mail and insurance 


paid 


%& PARTRIDGE CFB 20 Watt outpur 
type, accepted as without rival. Series leak 
age induct. 10 m.H; primary shunt induct 
130 H, with ‘C’ core construction and 
hermetically sealed—to you for $30.00 
mail and insurance paid 


7 

uding square wave tests, di 
gether with list of s 
Mail to you 


JUDGE FOR YOURSELF 
at the 
RADIO ENGINEERING SHOW, N. Y 
(STAND 363) March 19th 23rd 1951 

Our full range is being shown 
NOTE: We despatch by insured mai! pe 
return upon receipt of your ordinary dollar 
heck 
jobbers are invited to handle the trans- 
former that the States is eager to buy— 
remember, immediate delivery from large 
stocks in New York! 


PARTRIDGE TRANSFORMERS LTD. 
ROEBUCK ROAD, TOLWORTH SURREY, ENGLAND 











Greatest PORTABLE 
of them all! 


REVOLUTIONARY 
ODEL 


MAGNETIC TAPE RECORDER 
15,000 cps - 7/2 inches per second 
HALF TRACK! 


@ Extended range 15,000 cycle half-track re- 
cording at 7'/, inches per second 

@ incredible performance that equals or ex- 
ceeds most full-track 15 i.p.s. recorders 


@ Saves 75% on tape by combining 132 min. of 
recording on a single 2400-ft. N.A.B. ree! 
@ Can be furnished with Single Track Heads 
Write for Complete Specifications 
and Control Arrangement 
AMPEX ELECTRIC CORPORATION 


San Carlos, California 
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You Can Depend on 


or many years Daven has beeen known 
for the quality of its attenuators. And, although 
Daven production has grown to include a wide 
variety of instruments for the electronics in- 
dustry, the development of its attenuators has 
grown apace. Much of the testing equipment 
used by Daven to guide them in the manufactur- 
ing of attenuators has been developed by 
Daven’s own engineering specialists. As a result, 
Daven attenuators have become the standard of 
the industry, by which all other similar equip- 
ment is measured. Shown and described here 
are two of the newest units that are typical of 
the vast Daven line of attenuators. Your inquiry 
for specific information to apply to your own 
particular problems is invited. Let Daven 
furnish you with completely detailed catalog 
data. 


“DAVEN= 


185 CENTRAL AVENUE 
NEWARK 4, N. J. 


in Attenuators 


This equipment is an exclusive Daven development. 
It is a moderately priced attenuator incorporated in an 
RF Attenuation Box to insert accurate losses from D.C. 
to 225 M¢ The unit has many applications where attenua- 
tion of UHF is desired, since it can be utilized as an 
all-purpose laboratory and test instrument 


ee 


ZERO INSERTION LOSS OVER ENTIRE FREQUENCY RANGE. 

FREQUENCY RANGE: Zero to 225 MC. 

IMPEDANCE ACCURACY: Within =5% over frequency 
range. 

ATTENUATION ACCURACY: ~5% over frequency range. 

CONNECTORS: Receptacles are supplied. Cable plugs, 
if required, will be supplied at a slight additional 
cost. When ordering, specify which type connector is 
desired—either Series ‘“BNC'’ (UG-185/U) or Series 
“N" (UG-58/U). 

CIRCUIT: Constant input and ovtput impedance (un- 
bolanced). Zero initial loss 

RESISTOR ACCURACY: *2% at D.C. 











Carrier Frequency Decade Attenuator 


ee A 





bi 
th; A 


This equipment is particularly applicable to extremely 
accurate measurements from D.C. to 200 kc. and can be 
used up to the lower radio frequencies. The Decade type 
switches make the box convenient to use. In addition, there 
are switch stops which prevent return from full to zero 
attenuation when making adjustments. A total of 110 Db. 
is available in 1.0 Db. steps, or 111 Db. is available in 
0.1 Db. steps. Both of these types may be obtained in 
either a balanced H or an unbalanced T network. 


SPECIFICATIONS 


ACCURACY: Each individual resistor is adjusted within 
~0.25% of its correct value. The error in attenvation 
is less than =1% of the indicated value, provided 
the output is matched by a pure resistance. 

FREQUENCY ERROR: At frequencies below 200 kc., the 
total error in attenvation will not be greater than 
“1% of the indicated value. 














HQA, C, D TOROID COILS 
14} Dia. x 175" High. 


satQuencr—crces 


HQB TOROID COIL 
2%" lx 1%” W. x 2%" H 


UNCASED TOROIDS 


vic 
VARIABLE 
{INDUCTOR 
1% kx 1%" W. x 


1%” H. 





Filters employing SUB-OUNCER toroids and 
SUB-OUNCER special condensers represent the optimum 
in miniaturized filter performance. The band 
TOROID FILTERS oo. fiter shown 
weighs 6 ounces. 











150 VARICK STREET NEW YORK 13, N.Y 
write for catalog PS-409 EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N Y CABLES “ARLAB 





